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To all whom Lt TMaY concern:

Be'it- known that I, GEORGE W. SMITH a

_'cltlzen of the United States and a resident of |

- Milwaukee, in the county of Milwaukee, and

.10

in the State of Wisconsin, have invented cer-

tain new and useful Improvementsin Diving

Appara,tus and I do hereby declare that the;
following is a full, elear and exact dGSCI’IptIOII --

thereof

My invention relates to new and useful im-

- provementsin diving apparatus and consists

on line 1—1 of Fig. 2

in the matters helema,ftel described and
pointed out in the appended claims. |
- In the acecompanying drawings illustrating

my invention:—FKigure 1 is a central Vertleal- |
section of a dwmﬂ' apparatus constructed in

accordance with my inventiion being taken
- Fig. 218 a horlzontal

- sectional view of the same taken on line 2—2

20
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ot Fig. 1.
of the same taken on line 3—3 of Fig. 2. = Fig..

Fig. 3 is a vertical sectional view

4 is a detail sectlonal wew taken on lme 4—--—4
of KFig. 3. -- -

In sald dra,wmrrs -—-—A represents a sultable__
shell, which may “be made of any preferred

shape, but it is preferably made of substan-

 tially eylindric form in order to enable it to
~withstand heavy external pressure.
“hole A’ is provided in the top of the shelland is

closed by a downwardly seated cover A?which

| 1s held in engagement with said seat by a bolt

a’ passed thrmwh a yoke ¢ upon the inside of
the shell, and. sald cover A® A hand nut a2
is prowded upon the inner end of the bolt o’
and another nut upon the outer end of said

‘bolt by the removal of either of which, the
cover A? may be unfastened to permit of the

~removal of the manhole cover by a person

40

~ either outside or-inside of the shell.

Suitable bull’s eyes B B are provided in the
side walls of the shell at convenient pomts to

enable an occupant to look therefrom in any

desired direction.
Airinduction and eduction pipes C and (o

respectively communicate with the interior of

~ theshell A and lead to a,ny sultable source of

or more pendulous leﬂ*s D, 11g1dly secured: to
the ounter ends of rock shafts d which extend

inward through stuffing boxes D’ D’ in the

A man

‘box or crla,nd B=,

‘adjustment by means of a screw f=.

PATENT FFICE .

shell A. These pendulous legs havesuitable
feet D? upon their lower ends ad&pted foren-

gagement with the ground beneath the body

of water in which the apparatus is being used.

55..-

Cranks d’ d’ are applied to the inner ends of

D may be vibrated in an obvious manner to
move the shell along the ground as desired.
Legs E E are loca,ted at desired points upon

the outside of the shell and are arranged in .
sliding engagement therewith, these lews be-
- ing enmﬂed “with- suitable ﬂ‘mdes e e.

able rack teeth. are prowded upon the legs E

E and pinions E’ E’ are mounted on the outer

nﬂ‘

ends of shafts ¢’ ¢’ journaled within stuff

‘boxese®e®in the wa,lls of the shell A. Cranks

Smt— |

| the shafts d d by means of which the legs D

6a

E2 F‘2 are applied totheinner endsof the shafts

e’ ¢’ for rotating the same to ad;]ust the legs

vertically and r&tchet wheels e’ e’ are pmwded

upon said shafts and pawls e* e* upon the
boxes €® ¢ for holding said shafts and legsin =~
Feet K2 E° are pro-
vided upon the lower ends of thelegs E Eand |

75
By this GOI’lStIllCtIOIl the occupants “of the

their adjusted p051t10ns

are adapted for engagement with the ground.

70

shell, when the appmatus is at the bottom, |

may, by adjusting the several legs E E, bring

the feet 3 E3 at their lower euds into engage-

ment with the bottom and adjust them so as

_'.to level the shell A in an obvious manner.

80

‘A weight F of a size sufficient to sink the |

 shell, is detachably secured to the bottom
ther eof in any desired manner, as forinstance,
as shown in the drawings, Fw 1, in which a

ball f1i
said weight and is arranged to engage with

is provided upon the uppel side of the

a soeket E’ comprising two jaws hmﬂ*ed or
jointed together upon the inside of a stuﬁ'mﬂ*

prowded for operating these JELWS to grasp or
release the ball £, as thearms f/ f’

‘Any desired means may be__' 90

extendmn* |

to the inside of the shell A and adapted for

or cable G is preferably connected at g with

‘the bottom of the shell and a,t its other end is

operatively connected at g’ with the weight.

By this construction, the weight may be re-
leased opening the jaws of the socket B/, the

shell being thereby permitted to float to the 1

Arope
95

surface of the water and the wewht then -

dl&WIl up sepmately by the rope or cable G.




'_ , telephone H is leea,ted within ‘the §hell, the{ '

An - electrlca,l .ewnalmn* dewee sueh as’

- circuit wires thereof being conveniently car-.

| 5

M EmmmmmEmmmmmmmmmmmmmmmmm e ——————

- the water. -

cmrespondmg instrument at the. Surfa.(,e of

~ ried through the air tube C, and leading to a-

the other air tube C’ a reﬂectm T’ 'being- 10-‘?

~ agshown.

A cylmder J 18 arr ann*ed vertlcally mthm;-_
~ the shell A and a piston J”is arranged to

- the.top of :the shell A. At the upper end of:

- this;piston_.J’,.is. prowded a-transverse gulde-

-J? within whleh a beanm K is arranged to slide.
Arack ki is-conveniently provided upon said!
beam and a.shaft’ L extends vertically withini{:
the.piston.red.J’. (Whlch is;made tubular for;
~this, purpese) and.carries at’'its upper end, a;
-, pinion I’ ;:meshing with the rack k. “At- er-‘-? -_
25 near‘the lower end of the shaft L,is p10v1ded_ |
- a;worm wheel 12 and .a worm L3is ;]ourneled_

. 20.

.....................................
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<in.suitable bearings. on the piston red J’ and.
.meshes .with-said worm -wheel. A lever J2is
.seeured to.the;piston rod J’ and serves as a;
means of rotating.it-to brlnfr the beam K into:
;any-desired pomtmn )

AL .pump M is provided - and is: arranﬂed to

| fcommlmlcatecw'nh the cylinderto enable the:

35

~operator ; :to:foree water into the c§r11nde1 to:
raise-the piston: when desired.

‘By.the described . constluetlon fhe plqton ;?:;

J’-with the beam K. may.be. ralsed orlowered:
iat'will and by an operation. of the worm L* to:

cated back of the lamp and said lamp lz)en:m=
arranged et the 1n51de of one ef the bull’s eyes;_.

e

move vertically .therein and tv-slide 15.?1:31"-1:1-_._E
cally-in a suitable .gland: or stuffing box 7 in:

f

+

f

- rotate'the.shaft'L, the pinion L’ may'be op-
40 erated to.extend or retract the beam.K, while;’

by.means.of thelever J? the piston. may be

:swung round so as.to. gwe any. desired direc-’

tion- to said ‘beam. This piston and ‘beam:
“form. teﬂ'ether a.crane, demgned to earry.any |

.poses. .I.also prov1de at econvenient pomts in
.the wall.of the shell A, suitable stuffing boxes.

e me

.or, glcmds, threun'h Whlch are passed shdmcr i

..‘50 SUlfable JaWﬂ adapted to ﬂ'ra5p a,nd mampu---

- 55

_j';‘devlees shown.in the drawings.

Jate.: any desired -tools for handling articles.
upon.theoutside of .the shell. “These manipu-
lating. apphaneee may be'made of ‘any desired.

.oriconvenlient:.eonstruction, but Ifind it con-

manipulators.comprises a tubular arm O, slid-

"-;-fmgly and revolubly engaged with a stufﬁnn'
boxor.gland O’ in.the 31de wall of the shell A

| 6o

<and:.provided atits outerend with.a jaw o and.
.atitsd inner end withan operating handle or. le-
vero’.

: “the- mwald end of the arm O end hewng

..........................................................................................................................................................................................................................................................................................................................................

able legs.

P’-by-whic¢h:it -may be adjusted-in or out with

respect to the arm O, 86 as to grasp a tool or
‘othérobject between the jaws o p.
O with these jaws may be extended or re-
Slmllarly, asuitable elect1 ic 1&111 pr |

tracted or rotated-to.any:desired position by

‘The arm-

:screw threaded enwagement‘*wnh a hand nut

.70.__

the oeeupant of the shell A, by means of the

.vide an arm Q carrying at its outel end ajaw
q, and at its 1nner end. provided with an op-
erating handle ¢’, this arm having a sliding

:.frenﬂ*eﬂement within ;a-stuffing - box or. gland
..-e{upen the-inside.of:a ball Q' whlch is revolu-
| bly engaged within a second stuffing box ¢*
in the wall of the shell A. A lono'ltudma,lly':_
| movable rod R is located- mthm the arm Q -
and carries atits outer enda’jawrarranged to
.oppose the jaw ¢, said: md extending: mward
|"'through a stuffing box 7" in’ ‘the inner-end of
the arm-Q and enn'aﬂ'ed with a'hand nut 2

| and socket Jomt between s.;ud arm ‘zm*d the
_stuffing:-box ¢~ | |

Any means mag be p10v1ded for hceuntel .

balancmg the pressure-of the water uponithe
‘outer ends of ‘the arms O:and’Q,-such’for in-

stance as illustratedin'Fig.1, of the'drawings
in.which a collar-S ‘is 1eesely secured upon
-the outside of :the:arm.and. arranged’to-bear.
[i.;atramst a shoulder:s thereon amd a Tope “or
cord. s’ isengaged with said- cellan and ' passed
-a;..f,over a -suitable pulley S’ and - attached:to'a
By this: ‘arrangemernt,
"the manipulators will ‘be.in "a condition . of
-equilibrium and may be readily. operated as
I.;_-deelred by the:occupant of'the shell ‘A.

counterpoise weight s2. -

.....................................

M e e em Sl memmmmmemmmmmmmmmm e m .-
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‘By this COIlb‘L'I‘HGt]OI] ‘the-arm- Q with: Jaws. q -

‘r may be.extended or retracted-at -will zand
may be swung-into any desired positionwith
respect to- the shell-A-by.reason -of ‘theball-

90

| S ————
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‘In.operating ‘my improved apparatas, the

user enters the shéll and :then secures’the
| man:hole cover in:place and -the;weight'be- -
ing secured;to the shell:asshown; the- appa-

110

ratus is lowered-into the water, the air pipes
N 45 deswed toels for .grappling-or-hoisting pur--l being paid out as :the ‘device descends, until

“the bottom is reached. ‘By the:described op-

“eration of the: ad;ustmﬂ legs,“the :operator
may move the devwe ml:o the demred ‘posi-

|||||

ii5

descuhed by means "of “the- vertwally mov-

When the deS1Ted peemon

‘means. ef the cmne *fmm whwh any desn'ed
_'hftmn* or grapphnfr tool'may-be SllSpellded |
- By the use of the telephone-or ‘other sig-

;nahng instrument, cemmumcetlon may be

“When the weight -rests.upon the.
| bottom ‘the shell may be rotated about -its

‘ball and - socket connectlon therewith'in ran

: ._-ebvmus manner
venient to:employ substantially the forms of |

‘One of the, 'i_-_OPeratlon ef the mampuletors in “th'e manner

-deseribed, grasp any suitable: grapphng or .
-hoisting t0ols that may be ‘lowered “into‘the
‘water. and attach them toarticlesitoberaised,
or may'lift small “articles-and depomt them

;_'.111 a net or other receiver that mey be lowered
“"Within this.tubular.arm is engaged al

..?.lengltudmallv movable rod P, carrying. at its |
-outer.end.a jaw p arrenged te oppose the jaw:
-0,.the:inner.end of said rod being. arrenged
{0 extend inward through a stufﬁnn* box p’in”

125




. ter. o | o o
‘When it is desired for any reason, to rise
to the surface, the occupant of the shell may I

IO

15

;..'.503’75.”3. _ 

constantly had between the occupant of the
shell A and a party at the surface of the wa-

cause the apparatus to float to the surface,

Dby disconnecting the same from the weight

as described. o B
Having thus deseribed my invention, what

I claim as new, and desire to secure by Letters
© Patent of the United States, is— o
1. A diving apparatus comprising a suit-
-~ able shell or casing provided with air indue--
tion and eduction pipes, a weight for sinking

said shell or easing and provided uponitsup-

‘mer side with an upwardly extending stud, a
“clamp upon the under side of the bottom of |

~ the shell or casing and adapted for detach-

- able engagement with said stud, and suitable
mechanism extending through the bottomo

20
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- set forth. o |
2. A diving apparatus comprising a suit--
“able shell or casing provided with air indue-
tion and eduction pipes, a weight for sinking
- said shell or casing and provided upon its up-

- per side with an upwardly extending stud,

- ecarrying a ball at its upper end, a pair of jaws
each provided with a half socket and adapted

the shell or casing for actuating said clamp
to grasp or release said stud, substantially as

- for engagement with said ball, arms secured

_40

to said jaws and extending through the bot-
tom of the shell or casing and pivotally sup--

- ported therein,and suitable means withinthe |
35

shell or casing for adjusting said arms and

- the connected jaws to grasp or release said
- ball, substantially as set forth. ~ |

‘3. A diving apparatus comprising a suit-

. | | able shell or casing,a weight for sinking said
shell or casing, a detachable ball-and-socket

connection between said shell or easing and

said weight, suitable means upon the inside

— of the shell or casing for freeing said weight,

- sunitable legs adjustably engaged with theout-

45 side of the shell or casing and adapted for en-

gagement with the ground outside of thesame,
shafts journaled in the side walls of the shell

- orcasing and having rack-and-pinion engage-

:50

ment with said legs, and erank arms engaged

with the inner ends of said shafts forrotating |
~ the same to adjust the legs vertically tolevel
~ the shell or casing, substantially as set forth.

- 4. A diving apparatus comprising a suit-

| able shell or casing, a weight for sinking the
| same, detachably pivoted to the bottom there-
l of, a plurality of shafts journaled in the side

walls of said shell or casing, vertically adjust-
able legs upon the outside of tl}e shell or cas-
ing adapted for engagement with the ground

and having rack-and-pinion engagements 6o
‘with certain of said shafts, other legs having
rigid engagement with the outer ends of the

60..

othershafts, and adapted forengagement with

the ground, and suitable crank arms upon the

inner ends of said shafts forrotating the same

to effect a desired movement of either set of

legs to level said shell or casing or to adjust

it to a desired position, substantially as set o

| forth. L
5. A diving apparatus comprising a sults
‘ableshell or casing having suitable bull’s eyes

in its side walls, a weight detachably secured =
thereto, means for adjusting said shell or cas-

ing upon the bottom, oneor more tubular arms
movably engaged with water tight bearings

95

in the side walls of the shell or casing and

rying at its outer end, a jaw opposed to the

each carrying a rigid jaw at its outer end,
suitable rods or bars having sliding engage-
‘ment within said tubular arms and each car-.

8o

first mentioned jaw, suitable locking devices -
upon the inner ends of said armsforsecuring -

said rods or bars in their adjusted positions.
with respect to said tubular arms, and suit--
able counterbalance weights operatively con-

nected with the inner ends of said arms, for .

counteracting the-inward-pressure-of-thewa-

.....................................................

ter upon said arms, substantially as set forth.

- 6. A diving apparatus comprising & shellor

casing having suitable bull’s eyes in its side
1 walls, a weight detachably secured thereto, a

ward through the top of the shell or casing -

‘and carrying a horizontal beam, means with- -

in the shell or casing for adjusting said beam
‘horizontally, and suitable means for rotating
‘said standard, substantially as set forth.
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‘In testimony that I claim the foregoing I =
have hereunto set my hand, at Milwaukee, In

{ the county OfMﬂWaul{eeaud State of WISCOH“

sin, in the presence of two witnesses.

 Witnesses: .
- JoHN E. WILES,
H. G. UNDERWOOD.
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 GEORGE W. SMITH.
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