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UNITED STATES PATENT OFFICE.

GEORGE WILLIAMSON, OF

BROOKI.YN, NEW YORK.

DIVING APPARATUS.

Specification of Letters Patent No. 18,260, dated September 22, 1857,

To all whom it may concern.:

Be 1t known that I, Groree WILLIAMSON,
of Brooklyn, Kings county, State of New
York, have 1n1*ented certain new and use-
ful Improvements in Nautili or Diving Ap-
paratus; and I do hereby declare that the
_'ollowmﬂ 1s a full, clear, and exact descrip-
tion thereof reference being had to the ac-
companying drawings, m%kmg part of this
specification, in which—

Figure 1 1s a plan of the nautilus with

my 1Il"1p]f‘0VBll’1€IltS acdded thereto; Kig. 2, a

vertical section; and Fig. 3 an inverted plm
of the index and its connectlons, to indicate
the amount of buoy%nt power derived from
the floaft.

The same letters indicate like parts in
all the figures.

Tt is not deemed necesmw to describe and
represent all the appendages of a nautilus,

as they are well known to all persons skllled

in this branch of the arts.

In the accompanying drawings « repre-
sents the outer shell of the well known nau-
tilus, 6 the roof, ¢ the floor with its hinged
hatchway d for giving access through the
bottom, and e the movable hatchway or
cover to close up the man-hole at top. The
inside 1s divided by suitable partitions into
three compartments, viz., f the working
chamber, and ¢, ¢ the floating chambers,
one on each side. The manner in which com-

pressed air is to be supplied to, or dis-.

charged from, these three compartments,
and the manner in which water 1s to be ad-
mitted to, or discharged from, the floating
chambers, to decrease or increase the buoy-
ant power of the nautilus, 1t is not deemed
necessary to describe, as they are well
known. ~ Tt is sufficient to say that, by suit-
able and well known means, the working
chamber 1s to be supplied with air, com-
pressed under a pressure to cor respond with
the pressure of the column of the surround-
ing water at any determined depth, and
that the floating chambers are supplied with
compressed alr or water as 1t 1s desired to
sink or rise.

As the nautilus has her etofore been con-
structed 1t has been found very difiicult to

operate it In rising or sinking, and particu-
~larly when prphed to raising weights, and
also in moving from place to phce 1n the
progress of the work to be executed. As

—

water 1s not compressible to any practical
extent 1ts density does not materially vary
at different depths, so that when suflicient
buoyancy is given to the nautilus for the
purpose of rising, atter starting, 1t goes on
moving upward with acceler ated Veloelty
which in some instances becomes dangerous,
and so with reference to sinking.
change of weight by one of the operatives
steppmﬂ out at bottom through the hatch-
way would give to the apparatus sufficient
buoyant power to carry it up with consider-
able velocity, and often with such velocity as
to leave the operative at the bottom. These
chifficulties have been partly cbviated by the
use of anchors connecting the nautilus with
the bottom through the hatchway; but the
presence of the connections through the
hatchway inconveniences the maneuvers of
the operatives, and the use of such anchors
renders 1t extremely inconvenlent to move
the nautilus laterally during the progress
of the work, and as 1t 1s often 1mportant to
operate between the surface and the bottom,
the use of anchors 1n such cases has been
found objectionable. Another difficulty
which has been experienced In practice
arises from the action of the compressed air
in the working chamber when the bottom
hatchway 1s open. As the nautilus rises the

pressure of the incumbent column of water

decreases, and hence the compressed air in
the working chamber expands in the same
ratio, and escapes through the hatchway at
bottom; and 1n escaping the air displaces
the water below the bottom of the nautilus
in a segment of a sphere, as indicated by the
dotted line in Kig. 2, the convexity increas-
ing as the pressure of the column of water
decreases. The water thus displaced just
under the bottom of the nautilus increases
the upward tendency or buoyant power to

an extent which is often dangerous to the

operatives and to the a_gpqrqtu‘a 1tself, and 1t
will be seen that in sinking, with the hatch-
way open, the reverse of this effect will take
place, for the increasing pressure of the in-
cumbent column of watel, beyond the pres-
sure of the air in the working chamber at
the time of starting, will cause , the water to
enter through the hatchway into the work-
ing chamber to establish an equilibrium,
thereby increasing the downward tendency
or sinking power to such an extent as to
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. icause the nfmtﬂ_ue te stl 11-,..e the bettom Wlth
""zvlolenee"&

© evils above pointed out, and to render t
5 eppemtue readily contr ollable by the opera-
‘tives within; and my said invention consists, |

first, making channel ways %, 4, or air pas- surface,—a resulf which could not be ob-

:eeﬁ'es n the thickness: of the bottem or be- | taimned 1f the nautilus: depended upon 1ts o
ftﬁ een the bottom surface 7 of the nautllue;
‘and the floor ¢ of the working chamber, and
‘extending from the opening or hetehway to.

 receive the. expanding alr, and opening out-

- lent,
. from the inside of the nautilus, so: .
ulate the 1mmersion of the ﬂO“Lt or buoy and; [
. thereby cause the nautilus to be more or less |

>

~The object of my mventlon 1S {e ELVOld t

‘ward at the sides for escape, preferring to

- tncline ‘them 5110ht1y upward to facilitate | a

‘the escape of the air, as represented at ¥ig. |-
D 2 In thlS WELY as S00n as the p1 essure ef the |

W eter .belew .the _upper edﬁfe ef et.he ehennelg
ways A, A the air will escape through them
- until the: required equilibrium 1is restored, .
- s0 that the buoyancy of the apparatus can-
~not be 1nereased 1n rising by the expansion |
of the air in the Werknw chamber. |
my
' bining with the: nautilus a buoy, or
connected therewith by a rope, or its: equwa-é

and :

suspended thereto at any depth required,and !
ezther of the notches the S%le Wheel wﬂl tur-nf SRS

~ to be free to move from place to p};a,ee n a |
with the arbor and crank handle.

“horizontal plane, and also to leave the hatch-

way unencumbered, and admit of the opera-
tives getting out through the bottom hatch-
way v when lequlred without the danger of
the nautilus rising to the surface.

The float or buoy /e may be of any suitable
construction and size to give the required

attached a chain, cord, or rope ¢ which passes

down around a pulley m mounted in the

cap ¢ of the man-hole at top, and thence it
passes to, and around, a capstan cylinder o
mounted in suitable brackets on the top.
The arbor of the capstan cylinder carries a
worm wheel p, the cogs of which are en-
oaged by the thread of a
on the outer end of an arbor » which passes
through a stufing box s 1in the top of the
nautilus; and the inner end of the said ar-
bor carries a crank handle ¢ by which the
operatives can wind up or let out the rope /
from 1nside, and thereby regulate the lifting
power. If the nautilus i1s resting on the
bottom, and the capstan 1s turned so far
that the float will only displace its own
weight of water, the buoyancy of the float
will not add anything to the lifting power

of the nautilus; but 1f the capstan be turned

to wind up the rope the immersion of the
float will be 1ncreased, thereby tending to
lift the nautilus; and this may be 11101*eased
if the float be of sufficient capacity, until

1€ 3
.18: -
. qbeut as the work to be performed may

And |

said invention consists, secendly n com- | 18 exertme“ on the

float, |

mechanism  for w erkmg the same

Joating capacity. To the bottom of this is

SCrew Oor worm ¢

18,260

the nautilus will be lifted up from the bot—- -

-+ tom and hang suspended to :the float at any

desired hew‘ht below the surface of the wa-

ter, and in that condition may be moved: - =
re-

quire ‘without any danger of rising to the

own Speelﬁe gravity,. for ‘in that case the
‘moment 1t acquired sufficient lifting force ngx
to 1ise ‘1t would eontinue to rise until it
reached the surface of the water.
the use of the ﬂmt . the manner epeelﬁed il

"LIlChOIS S R T A S A A P S
i The third and last part of my mventlen”
® - frelatee to the method of indicating the

amount of lifting power which the float i1s
exerting on the nautilus; and this part of o
my invention consistsin combining a balance =~
or scale with the capstan and float so that

my in

1s so formed that the operative in grasping
the handle to turn the capstan liberates the
catch from the wheel, and on liberating the
catch from the hand it falls in the nearest
notch to re-connect the parts.

"oat to smk 1t—that is tef 00 .
say, the hftmg power of the float. This . . =
part of

Besides,

:the ecele wﬂl mdmete to the eperatwes =

VEIlthIl I have applied .bv at- "
itaehmg a Sprmg C‘ltCh U te the erenk han—f SESEEFREERSE

The ecatch: -

This notched
wheel is provided with an arm or index

105

pointer # connected to a spring % which s

in turn attached to some part of the roof of
the nautilus. The roof is marked off into
index divisions suitably numbered accord-
ing to the tension of the spring to indicate
the number of pounds applied to distend it.

From the foregoing it will be seen that
when the nautﬂus 1S suspended to the float

‘the pull of the rope on the capstan will tend

to turn it with a force due to the -sinking
power of the neutllus and as the capstan 1s
connected with the index wheel by the catch
on the handle, and the index arm to the
spring, the pull on the rope, due to the sink-
ing force, will be exerted on the spring
Whleh alone prevents the capstan from turn-
ing, and hence the index hand will 1ndicate
the weight actually suspended to the float;
and if that be oreater than the weight of
an operative he may get out of the nautilus
without danger of its rising. This indica-
tion 1s 1mportent for many other operations
not necessary to enumerate.

I do not wish to be understood as luniting
my claim of invention to the special con-
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struction specified, as my invention of 1m-
provements may be applied by the substitu-
tion of equivalent means. ' |

What I claim as my invention, and desire
to secure by Letters Patent, 15—

1. The employment, in combination with
the nautilus, of the channel ways for the es-
cape, at the sides, of the compressed air from
the working chambers, substantially as de-
scribed, the said channel ways being made
in the thickness of the bottom of the nau-
tilus,—that is, between the floor of the work-
ing chamber and the outer bottom surface
of the nautilus, as set forth and for the

- purpose specified.

3

2. T also claim combining the nautilus
with, and suspending it to, a float or buoy in
the manner substantially as herein de-
scribed, so that the apparatus for operating

the connecting rope, or equivalent, may be 90

worked from the inside of the nautilus, as

described, and for the purpose specified.
3. And I also claim combining a spring

balance or scale with the combined nautilus

and float, substantially as herein specified, 25

and for the purpose set forth.
GEORGE WILLIAMSON.
Witinesses:
Wwn. H. Bisaop,

HoracE ANDREWS.
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