No. 662,293, ' . Patented Nov. 20, 1909,
M. M. J. 0. 0°CONOR. ' -

'DRED®ING APPARATUS.
o " - (Application filed Aug. 10, 1898.) | |
(No Model. > _ - | 9 Sheets—Sheet |.
} i‘“l ( | I | J

_i )N”f' I [4 (l‘

mt,[m

I i} :‘ i;l_ H =
l"‘ H'I' \" ‘ \" f\ ST
Hil N7
| !! Ill Illllllll ]I 1,-‘ g -




No. 662,293, . ' |
. | | | | Patented Nov. 2 .
| - M._'M._- J. 0. O°CONOR. ov- 20, 1900
DREDGING APPARATUS.

o (Application filed Aug. 10, 1898.)
(No Model.) - | heel
_ onel . _ 9 Sheets—Shest 2.

| | - -
Mmrt s ~ 3
' L ch I_ I:I " ‘ :” -.Q | -
o~ T - || _ -
o =J-!# | 0 T :'l; 'ii:i
= 1T Q i+ - = i
L L L b
| 1=- ) | }“
0 |l:
In “ 1} !
o1 d |1
l_n_ﬁ_ | 1 E"‘“ﬂ:’-
Ty | I
I R
e )

THE MORRIS PETERS €O, PHOTO-LITHG., WAEH!HG;I"DH, D. C.




No. 662,203, Patented Nov. 20, 1900.

M. M. J. 0. O’CONCR.
DREDGING  APPARATUS.

(Application filed Ang. 10, 1898.)

(No Mﬂdel.)‘ 9 Sheets—Sheet 3.

LT gl
“"ﬁ.
S,
Yy
N I|I""'\.

Comm o™ "r e TP R
(:-.f.-l"' o] -! | ]

33

- '\,mulen\()' :
Yy Y0 s

, .

g\

A4

THE NORRIS PETEAS GO, PHOTOQ-LYTHO,, WASHINGTON, 0. C.




ﬂ._
o
L=
o
N
.
o
=
=]
= )
et
O
e
<
oo
o=
o
N.
P
i
o
=
J‘..
-
=
L
o~
o3
(e
o
=
=

DREDGING APPARATUS.
{ﬁpplicatipn filed Aug., 10, 1898,)

9 Sheets—Sheet 4.

~ (No Model.)

llllll

o e T O, o B

TR ERTIARRITIN

© THE NORRIS PETERS CO., PHOTO-LITHO, WASHINGTON, D, €.




=3
G
L
uI...._

N
=
R
N___
-
2
fud
—
="
el
3~
= ™

o

(e

.

(v

o

o

U_-"_

—_

L=

=
¢
N
N
E.
o
=

~ DREDGING APPARATUS.

(Application filed Aug, 10, 1898.)

9 Sheets—Sheeot E.

(No Mode!.)

el

tavenNaor,

;égkjgz Czaﬂagéﬁuﬁt .

A

u_..\.._..\.\\\M\Y\\\.\\\\\hv\\._____..______...____.u\\H\\\\\\\\\\V\\\\“\\\\‘\\.\.\Iﬂ T R P

oz ¢ ﬂ
d

F7 77777 TIIIE.

e
..._r.r
ik

rﬂﬂlffﬂr#iﬂrﬁfﬁlﬂrﬂﬂ

-NW-A%BVJIJI.W \

A
3
"y
)
A
-,
5
3
o]
8
.
3
)
3
r—
™

0\ - _ “hi ..
I —— r
i, g2

—— - i ’ i i ’ ] : A N L L = T
e e e W W i T g e i, Ve P o e P e e T o e T Vi M e e M e, e e e e e e e e e e e i,
1]

| | n*w_.uu_ |
. , TP PEEF TS TFTESTETFI)

AIRIRLT BRI PRI CEEETEET I EFS T ERT RIS R R TRE RS RRETIE PRI PR FRE TR AT TEFEE
. r’ﬁﬁiﬁ"rﬁ;ﬁ#ﬂiﬁ;{;ﬁl.. -Il

/Z/NN///3-N NS

— T

Y = 1 R

QIF.'#L m%_..uv_%_f.rh;fﬂﬂrl IIH_.,EII..!._.IM I
|\ 2 2 e
“ JINNNNNNNNNNNN SNONNNNNN A INRAY

LN

- A

e g AL AN B . B

—————---lll
r

32, |
. 1

N e, i N

B /| NN NN SN NN
‘ INZN

7777777777770 /-7,




Patented Nov. 20, 1900.

No. 662,293.

M. M. J. 0. 0’CONOR.

DREDGING APPARATLUS.
(Application-filed. Aug. 10, 1898.)

9‘Sheet$.—-8heet 6.

A

...ﬁ._'._...l.r....rr

ﬁﬁﬁﬁﬁﬁ#ﬁﬁﬁﬁﬁ#ﬁﬁﬁﬁ#ﬁﬁ#ﬁ#.!..lr..ru-r........r..l.ul...nf;ﬂ.r..fl...l.,....u_.r...r..F..r........p...r..._......r.lr....p..r,.r..._r..lr:.r....l..._...........r..._..n._..._....J_u.r:r;r...r.rjfjr..rar..rlrlrlr:rlrlraf;rlr..r..r;f.._.r,,fﬁfﬁﬂﬂiﬁiﬁﬁﬁﬂrﬂluﬁf._..n.........__u._r........_....ir.l.,.lr 1'

(X

.r...r.......r...r...r.f...r.lr..lr..f...f:ﬁr.:lr...F.........-...u....._........_.n.r.....nlnl:...r.u.rlr...lr...-.u.rlr.....r...f....r:..n.l..Jnlﬂr.u.nlr;lr‘nlrJ.irJF!rJr.uf#‘rﬁ’.ﬁf‘rﬂ?ﬂrﬂﬁﬁrﬂr’...........r._...r.l_..ur....r..lr..lr:ln..ﬁlr.._f..lr.....r!’#ﬁﬁ#ﬁiﬁﬁdﬂﬂfflﬂﬁﬁﬂ?ﬁﬁﬁ’

_ = /
. 1T !

- |"|. ] F .r...- o - - - . T . sLET r ¥4 TR ) - Py i i
iy T T T T

91 ol 4 = ,,

ﬁffffffffﬁfﬁﬁ'ﬁ#ﬂrﬁ’;ﬂﬁf....___.,._.r....r...r.....r........r............r...r.,.._..ﬁiﬁ#ﬁﬁ’ﬁiﬁﬁﬁ#ﬁ:ﬁfﬁﬂ?ﬁﬁﬁﬁi’ﬁ..._.u..r.._..u.r.._....u...............ulr.........r...rd.r....ulr..r..r...r..l.r...rfﬁﬁﬂﬁﬁﬁﬁiﬂ&lﬂﬂrﬂﬁﬁff..._.._....r..._....,...lr.lr..r......ff#ﬂ’#‘fffiﬂ’ﬁ’i“"ﬂ!’!’!’J &

““““ﬁw

N

| _ i @] ©
_mN . o uhN \m — - _@Hu
| - . mhml.l...-.ll_ll . wwN
_ B - Y 2 T nﬁl-

{No Model.)

. il - - [

g . ol ; : - ] . - ] : : : . . - - - - . : S AL - .= ! T .- = - - S [ _..lr

Gl 9t

.

7

A
L2

WiXwesse
SIEC
7] @J *

Z/
=

.._'.. -

THE NORRIS PETERS CO., PHOTO-LITHC., WASHINGTON, D. C.




Patented Nov. 20, 1900.

M. M. J. 0. 0'CONOR.
DREDGING APPARATUS.

No. 662,293,

9 Sheets—Sheet 7

) . 3]
= o
n | w N.\_—_‘_— r I | H
~ VA % 2
. 3
o Z
2 | 7
1 N N- w
- a]
u I
o B
— i — — Al ikl .L-
. - - e ——— .D“
an =
= =
A & ) e
) » .
o
v <
‘m - - - a4 i g - Coe T e ' L} bk ke g - r = -« " - £ - A [ - L=l - P . - "1 . 1. - - . - - . . %
o, nF,..,...."u.H,......?fﬂff#ﬂf!ﬂﬁ!ﬂfffﬂ!ﬂrrffi...rﬂE.r..........ﬁr?.rFf##l.ﬂf;rﬂf#f:rﬂ........r..._.....r......._r..r..r...r......;ﬂr.l.l..?drauﬂrﬂﬂrfﬂrrfﬂﬂi.ﬁ#...._u._....r,.r....,iﬁrﬂl.ﬂl&!l.l:ﬂ#ﬂﬁ#ﬁiﬂﬂﬁ.f.t...r.r...r....,.H.f,.rFfﬁri.ﬁf#ﬂfﬁ..lf#ﬁﬁfdﬁ.ﬂﬁdrFr.lﬁlﬂf#ﬂﬁh.rhﬁ,L,._..._...._...“_.._..Pfﬁlfr..ﬂ,.rf.w.ﬁf#’iﬁlﬁﬂﬂffffﬂlﬂlﬁfiL._r..r.,.l.,.l..l.......r... =
. ' — ey el YIS S leem S sy e —— — — — e L)
n ﬁ F - P
- iy
- T
pr] or
9 g
» g Lt
- _
€T
P b=
4
el

I
..
.}

(No Model.)
N
L




Patented Nov. 20, 1900.

M. M. Jd. 0. O'CONOR.
 DREDGING. APPARATUS.

~ No. 662,293

(Application filed Aug. 10, 1898.)

9 Sheefs—Sheet 8.

(ﬂu Mndal.)l

r s

l
S

G . A

| _ _ 7
Fﬂ#fff#ﬂf#ﬂﬁﬂf&r&rfff#...._,..ur..r...rfffdﬂrfﬂffdﬂrfjﬂfffffffﬁff...r,._r.r....,..__....r.ﬁ..,_.....ﬁrffffffﬂfff#fﬂﬂ#ﬂ#ﬂ#ﬂlV\\

. g&%&&\h\\&nﬁ\\ A AN
(5

- P T

s

AN

B s 2]

. N.w_..,..,_ _

WiXwne sses.

CO., PHOTO-LUTHO.,




No. 662,293. ~ Ppatented Nov. 20 1900.
. - M. M. J. 0. 0’CONOR. ST
DREDGING APPARATUS.

| (Application filed Aug. 10, 1898,) . |
. o e
(Ko Model.) | | A | | | 9 Sheets—Shest 9,

L]
Ee—

39

elsk EEE S EEE W s T e
- .
= - - = - o -

|
T S . S g e s iy

>

e .
A '-I-_"-I-_'q_:-"."‘-I:‘!'-.-_‘_"."_'.-"-'-'-_-“!‘L‘.““‘h““‘:—!““‘I‘ - W
e % - i e - . . ; - A -

5,
|

rr.rJffarfr!fffff:fffffff.ﬁr'j e

‘ : . - '.'.':
Ve
-

-y
F

"'--.7:'.‘-;.

......

DRI

—
W)

A - RN O IR

Q

*

x_

R T e — ] '
" LS N SSS WSS Ay

wi’(l“esseg. | - | . iy el‘nl‘?w--.

dety 0% y

,THE KORRIS PETERS CD., PHOTO-LITHO., wnsHm'uTﬁu. 0, G




UNITED STATES P

MAURICE MARY JOSEPH OWEN O’CONOR, OF DRUMSHAMBO, IRELAND.

DREDGING APPAHATUS;

mwnneu —_—— —_—

I e ey vy 11 o

SPEGIFICATION forming part of Lefters Patent No. 662,293, dated Novembel 20, 1900

B.pplwatlon ﬁled August 10, 1898 berlal No. 638,302,

(No model.)

1o all whomy it My concern:
Be it known that I, MAURICE MARY JOSEPH

- OwEeN O’CONOR, a %ubJecb of the Queen of

IO

,15

20

30

‘waterways (hereinafter included in the term

Great Britain :21,1:1(1 Ireland, residing at Inisfale
Island, Drumshambo, in the the county of

Lelbrlm [reland, ha,ve invented Improve-

ments in Dredging Apparatus, (for which pat-

entshave been granted in Greath itain, dated
June 2, 1898, No. 12,439; _
August 20, 1898, No. 60,988; in France, dated

in Canada, dated

Octobel 5, 18J8 No. 281 898 in Belﬂ‘mm
dated October 6, 1898, No. 138, ,232; in Italy

dated December 31, 1898 Reg. At , Yol. 106,
" No.244; 1n Austlm dated Novembel 12, 1898,

48/5,666- in bpain dated November 15 1898,
No. 23,177; in Tuarkey, dated October 24 1898
No. 709;
1898, No 916, Folio No. 1637; in Victoria,
dd,ted movembel 15,1898, No. 15, 719 in Na‘oal
dated November 8 1898 4/1899 in Indm
dated April 24, 1Q99 No. +10 of 1898 in New
South Wales, dcmt,ed November 15, 1898 No.
5,807 In South Australia, dated Novembe]
15 1898 No. 4,221; in New Zealand, ¢
June2 18J8 No.11 301; in Queensland, dated
June 2, 18_98, No. 4,690, and in West Aus-
tralia, dated June2, 1898, No. 2,303,) of which
the following is a specification.

T'his invention has reference to apparatus
whereby sand-banks, shallows, and vhe beds
of rivers, harbors, canals, estuaries, and other

- “‘river-beds”) can be dredged in a simple,

35

- 40

economical, and effective manner.
tus for this purpose according to this inven-

tion comprises, according to one arrange-
two elongated vessels, each formed

ment,
with a large open receptacle 1:0 hold dredged
material, with a wedge-like extension pro-
jecting from one side and adapted to cause
material being dredged to enter the said re-

- ceptacle, and with air and water tight com-

partments, means whereby water or air can
be caused to enter the compartments of each

‘vessel at will, chains or other flexible con-
nections (heremaftel called ‘“chains”) con-

- necting the vessels at suitable points, and hy-
~draulic or other mechanism located in the

_50

said vessels and whelebv the chains can be
hauled in for the purpose of drawing the ves-
sels laterally toward one another when dredg-
ing.

in Cape bolony, dated October 20"

dated

Appara-

The arrangement is such that the ves- |

sels can be flodted to any required position
and then be drawn apart to any desired ex-
tent, can then be sunk to the river-bed and
eaused to bear thereon, so as with their chainsg

to inclose or sur r-ound a large area requiring

to be dredged and with theu wedge-like ex-
tension pomtmﬂ' toward one anotihel and
slightly ineclined to the river-bed, and can
then be drawn laterally toward one another
by havling in the chains, whereby the wedge-

like exten%wns will be forced to partly bmy'

themselves 1n the material requiring to be

“dredged and traveling in this position will

cause a laver of the Il]d,telldl of any desired
thickness to slide up over them and into the

receptacles in the vessels, after which the po-

sition of the vessels can be altered so as to
cause them to partly turn or rotate in such a
way as to bring the mouths of the recepta-
¢les uppermost, fmd the buoyancy of the ves-

sels can then be increased, so as to bring them
‘with their contained dledﬂ'ed mdteua.l tothe
| surface of the water and pelmlt of their be-

ing towed to any desired place where their
contents can be discharged. -

55
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In order that the two Vesseh may, after be-

ing floated to the surface of the water and
towed to any desired place, be further rotated
for the purpose of discharging the dredged
material therefrom by inverting the vessels,

‘there are provided on or in each vessel sets

of suitable hauling-up mechanism, to a mov-
able part of each of which is attached one
end of one or more chains or other flexible

“connection that is or are led under the two

adjacent vessels and has its or their other
end or ends connected to a suitable part of
the adjacent vessel, the arrangement being

such that by opeldtlng the haulmmup mech-
‘anism on the two vessels and so drawing up

the fiexible connections the vessels can be
partly rotated in such a way that the wedge-
like extensions of the two vessels whleh at
starting are projecting upward will be turned
Away flom each othel and ina downward di-

rection, so as to bring the vessels into posi-

30

90

05

tions m which the dredﬂ‘ed material will fall -

out of the same and be rhschal ﬂ‘ed Into wa-
ter by gravity.

Apparatus to operate in the manner de-
seribed can be constructed in various forms.

100

~Figure 1 of the acecompanying illustrative




~drawings is a perspeetwe view showing the

apparatus at work on the bed of the sea, the

10

20

water for the sake of clearness being omitted
from that portion of the sea-bed on whieh the
apparatus 18 working. Fig. 2 shows in front

elevation, and Fig. 3 in plan, one of the elon-

gated vessels to a larger scale than Fig. 1.

‘Fig. 4 is‘a similar view to Fig. 3, but show-

ing hydraulic rams hauling in the chains and
so drawing the vessel along the bed of the sea

and laterally toward one another while dredg--

ing and also hydraulic rams for inverting the
vessels by partial rotation thereof. Fig. 5 is
a cross-section showing the apparatub at work
oh the bed of the sea. Fig. 6 is a cross-sec-
tion showing the connected vessels drawn
near mﬂether partly rotated, so as to bring
the mouths of the 1eeeptdele$ uppermost a,nd
raised to the surface of the water. Fig. 7 is
a similar view to Iig. 6, but showing the
chains by which the vessels are drawn to-

‘gether disconnected at the center and the

- vessels connected by flexible connections for

partly rotating them.

IFig. 8 shows the ves-
sels partly rotated and the dredged material
being discharged therefrom. Figs. 9 and 10

~ show to a still larger scale cross-sections cor-

30

35

40

responding to the lines A B and C D of Fig. 2.

Kig. 11 is a part longitudinal section on the
line B K of Kig. 9. Figs. 12 to 18 are detail

views of the hydraulic rams for hauling in the

chains,whereby the vesselsaredrawn laterally
together along a river-bed, Fig. 12 being a
cross-section on the line G H of Fl .13; Fig 13
a part longitudinal section on the lme I J of
]110' 12; Flg 14, a horizontal section on the
l'ine K L of Fig. 12; Kig. 15, a horizontal sec-
tion on the line M N of Fig. 12, showing the

‘ram and adjacent parts in the positions they

ocecupy before the commencement of the out-
ward stroke of the ram; Fig. 16, a similar

the positions they OCCUPY dl‘ the completion
of the stroke; Fig. 17, a side elevation show-
ing means conneebed with theramand adapted
for operating a hauling-in chain and at the
same time preventing the entry of water to

the machinery-compartment, the positions of

- the parts being that which obtains before the

55

sald ram makes its working stroke, and Fig.
13 a similar view to Fig. 17, but showing the

~various parts in the positions which obtain at
" the end of the stroke of the said ram.
15 to 18 are not to scale as regards thelenwth.

Figs.

of stroke of the ram. For the sake of clem-
ness the rams are ShOWH of shorterstroke than

- in actual practice would ever be likely to ob- |

_60

 valve.

tain. [ig. 19 shows in end elevation part
of a clreumferenbml oirder with antifriction
ball-bearing arrangement, and KHig. 20 is a

- Cross- section thereof on the line O P of Fig.

19. Kig. 21shows partly in section and par blv
in elevatlon an arrangement of water-inlet
Fig. 22 shows in plan part of one of
the vessels with the rams for rotation, the
rams beingin the positions theyoccupy bet‘ore
making thelr working stroke. Fig. 23 is

longitudinal pipes 1°.

framing of the vessel.
the opening 3* the vessel 1s provided with
longitudinal air and water tight chambers 4
~and b, one of which—viz 4—is madeofgreater
- cross-section and weight than the other (5)
~and projects from the vessel 1 and is made
- ofapproximately wedgeshape incross-section,
'as shown, so as to form the wedge-like exten-
- sion, over which material requiring to be
- dredged will enter the receptacle 3 when
dl’@dgi_ﬂg.
- like extension is or may be connected at in-
tervals by E, T, or like angle-bar connec-
r tions 6 to the vessel 1 at the 0pp051te side of
thelongitudinal opening 3*,soas tostrengthen
the S_md extension and per mit it to do its work
efiiciently.
to offer very little obstruction and may ex-
tend back in the form of plate-metal parti-.
‘tions into the receptacle 3, so as to divide the

662,203

similar view to I'ig. 22, but showing the rams
in the positions they occupy atter making
their working stroke. Fig. 24 is a cross-sec-
tion corresponding to the line Q R of Fig. 22,
but drawn to a larger scale. Ifigs. 22 and 23

~are not toscale as regards the lenﬂ'th of stroke
of the rams; but for the sake of clearness the

rams are shown of short stroke. Also for the
sake of clearness the means for drawing out
thesupporting blocks or bearings for the rams
are not shown in these two figures. - Fig. 25

-shows in transverse section a construction of

cock suitable for admitting air-or water to

the receptacle in which the dredged material

is received. TIigs. 26 and 27 show respec-
tively, in cross- s:.eutmn and lonﬂ*ltudmal Sec-
tion and to a smaller scale than Fig. 25 part
of the dredging vessel with cock &nd means
for opelatmﬂP the same,

1 1, IFig. 1, are the two elonw&ted vessels
bea,lmu* upon the bed to be dledn'ed and con-
nected together at intervals by hauling-in
chains 2, which extend laterally from each
vessel and are adapted to be connected to-
oether at their ends, as at 2*, by suitable
coupling devices, such as ordinary shackles.
In the construction shown, Figs. 2 to 27, in-
clusive, each vessel 1 is built up of suitable
material,such asangle-iron and metal plating,
its end portions 1* being made of hollow ey-
lindrical shape with tapered ends and so as to
form air and water tight compartments 1°,
which communicate with one another, as by
The central or inter-
mediate portion of the vessel designed toserve

“as a hold or receptacle 3 for dredged material

is made of hollow curved section and has at

{ one part a wide longitadinal opening 32, the
-sidesof which are for the purpose of strength-
ening them connected together at intervals
by suitable connections 3"—for
- view to Fig. 15, but showmtr the smd partsin |

example,
angle or T irons—which may form part of the
At opposite sides of

The edge portion of this wedge-

T'hese connections 6 are shaped

same into a number of separate but adjacent
receptacles which collectively makeup whatis

longitudinal chamber ), at the opposite side of
the longitudinal opemnﬂ' 3%, 1s adapted to be

70

75
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herein called the ‘“‘receptacle”3. Thesmaller
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- placed in communication with the air and

water tight compartments 1 in the end pot-

 tions of the vessel through openings, each of

10

~adapted to be Opened or closed by the rotation

screw-threaded stem 7¢ of the valve

which is troverned DY a v.:ilve that can be ¢con-
trolled from above the surface of the water—
as, for example, through mechanical or elec-

trical connections operated orcontrolled from
~an attendant ship. Fig.

11 shows one ar-
rangement for this purpose wherein the hole
7, connecting the chamber 5with the adjacent
end compm*tment 1% iscontrolled by a valve 72,

of an electric motor 7° in one or other direc-
tion and acting through gearing 7°¢ on the
which
works in a screw-threaded bearing 7e.
Tokeepthesharp frontedge 4° of the wedye-
like extension 4 buried at bhe proper depbh
and angle when dredging and to prevent it
from t11L1nﬂ' up by reason of the pull of the
hauling-in chains 2, each vessel 1 1is provided
at intervals of 1ts length with lateral arms or

- projections 8, that exbend rearwardly from

-

35

4.0

55
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cocks of the
reference to and shown in Fig. 25 may be

the vessel mld bear upon the river - bed 9
when dredging, Figs. 1 and 5. These arms
or projections 8 are 01‘ may be provided with

roliers 3* to facilitate the passawe of the ves-

sel over the said bed.
Hach vessel is provided with valves 10,
Kigs. 8 and 4, or other snitable means where-

by water can be admitted to the air and wa-

ter tight compartments 1 therein and to the
longitudinal air and water tight chambers 4
and 5 for the purpose of causing the vessel
to sink. These valves may be spring-valves
located in pockets in the vessel and arranged
to be opened by fluid under pressure sup-
plied from an attendant ship, or cocks or
valves adapted to be opened and closed me-
chanically may be used. Fig. 21 shows one
arrangement suitable for this purpose. The
valve 10 18 a spring-valve arranged within a

pocket 10%, open to the water and controlling

an onenmﬂ* 10°, leading to the compartment
or chmnber to whleh Vater 1s to be admitted.
10918 a spring that tends to press the valve
against its seat 10  10'is a piston connected
to the stem of the valve and arranged to work
in a eylinder 10%, and 10" is a pipe for sup-
plying fluid under pressure to the cylinder
1085, The arrangement is such that by ad-
mitting fluid nnder pressure to the cylinder
10¢ the valve 10 can be opened against the
action of its spring 10% and water allowed to
enter the corresponding compartiment or
chamber to sink the vessel 1, and upon ex-

hausting the e¢ylinder 10% the valve 10 will be

closed againstits seat 10¢ and be held there by

‘the extermﬂ pressure of the water in which
10* is a screen to

the vessel 18 submerged.
prevent the entrance of forelgn matter to the
pocket 10*.  The air-pipe 10" may be common
to all the water-inlet valves and be led to the
surface of the water with the air-tube and
electric cables hereinafter referred to, or
kind hereinafter described w1th

i

S

t used for admitting water to the said com-

partments and chambers. Kach vessel 1 is
also provided with pumps 11, whereby the

water can be afterward wichdrawn from the
sald end compartments 1® and the sinaller—

viz., 5—ot the two longitudinal chambers 4 5,

| alr being simultaneousiy admitted to these

compartments and chamber from above the
surface of the water, with pumps 12, whereby
water can be withdrawn from the larger lon-
gitudinal or wedge - shaped chamber 4, to
which air iy also simultaneously admitted
from above the surface of the water, and with
pumps 13 for supplying water under pressure
to hydraulic mechanism for hauling in the
chains 2. Thesaid pumps are driven by suit-
able motors 11* 12* 132, respectively—for ex-
ample,electric motors—controlled from above
the surface of the water. The pumps and
their motors are preferably placed in suitable
compartments 15 in the ¢ylindrical end por-
tions 1* of each vessel 1 and are or may be so
arranged thai the center of gravity of such
end porbions shall be as near Lhe axis of the
end portions as possible.
tors (when used) may be of any suitable con-
strauction and are to be of adequate power
and such as can through suitable conductors
be set in operation from an attendant ship 16,
which is intended to carry suitable electric
generators with adequate driving power and
appliances or storage batteries. 'The electric

motorsshould be carefully located in strongly-

constructed water-tight compartments 152,

siitable provision bem'D made to afford ac-
cess, when necessary, to such compartments
and also for strongly closing them air and
water tight at other times.

The pumps may be of any suitable con-
struction, such as can be worked, through
appropriate gear, from the particular motors
employed, but care must be taken that all the

counections between the electric motors and:

the pumps they are to operate shall be so in-
closed as to preveunt, as far as possible, the
entry of waterintothe compartmentsin which
the electric motors arelocated. The working
part between each motor and its pump may,
tor this purpose, extend through one or more
long and well-packed snuﬁing-—boxes.

T'o one or to each end of each vessel 1 are

connected strong armored flexible air-tubes

17,t0 which aresecured electriccables. There
may be three air-tubes, one, say, for the two
end compartments 1%, one for the chamber 4

and the other for 1;119 chamber 5. The (m'
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rangement of the air-tubes and electric cables

18 such that through the tubesairmay, accord-
Ing to requirement, enter or leave each of the
bevem] compartments 1" and chambers 4 and
5, (alr entering as water is discharged and

ledwnu as water is admitted,) and [thllﬂ"ll
the 616( tr1c cables the necessary electric cur-
rents are conducted for the purpose of oper-

ating the electriec motors 11* and 12%, whereby
to work, when required, the pumps for dis-
charging water from the said compartments
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" and chambers, as also to work the motors 13* | slots in the pair of bars 27, whereupon the

10

20

for operating the hydraulic mechanism (here-

inafter described) used for hauling in the

chains 2, connecting the vessels for the pur-
pose of dra,wmn' the said vessels laterally

toward one another while dredging and also |

for actuating other parts deswned to be op-

‘erated elecbucally To obviate Tability ot

fracture of the air-tubes 17 and electric cables,
chains 18 may be used in conjunction there-
with for taking the strain between each vessel
1 and the &ttendant ship 16.

In some cases the several pumps hereinbe-
forereferred tomay be placed in the attendant
ship or ships and be connected by armored
hose-pipes with the compartments and cham-
bersand hydraulie mechanism which they are
to serve. In such a case the pumps can be
driven by steam-engines.

The chains 2 for drawing the vessels 1 to-

gether laterally are led over and under guide- |

pulleys 19, Fig. 9, and through openings 20,

formed in each vessel near the ends of its

25

- termediate points,(twoareshown,) each chain |
or two -or

20

wedge-like extension 4, and also, 1t may be, |
sceribed in the speecification of another appli-

as in the example shown, at one or more in-

which 1s
preferably so located as to be at or near the
bottom of the dredge or receptacle 3 when
the vessel 1 is floating and notinverted. (See

- Figs. 6 and 7.)

35

Aswill be obvious, the hydraulic apparatus
can beconstrueted in variousforms. Accord-

ing to the construction shown in Iigs. 12 to

- 18, inclusive, each hydraulic apparatus com-

40

45

50

- 55

prises a fixed ram 22 and a movable ¢ylinder
28, that is connected to one end of the corre-
sponding chain 2 through a rod 24, which ex-
tends through a stuffing-box or packing ring
orrings 25 into a tube 26, into which the chain
2 is drawn, the arrangement being such that
water from without the vessel 1 cannot enter
the machinery - compartment 21. Suitable

supports are or may be provided for carrying
‘each'ram 22 when the same is uncovered by

its cylinder 23. These supports may be ar-

‘ranged to be brought into position for use by

the movement of the said cylinder. In the

arrangement shown for this purpose in Figs.

12 to 16 each ram 22 is provided with three
blocks or bearings 22%, 22°, and 22¢, to which
are secured pairs of slotted bars 27*, 27°, and
27¢, respectively. 28?2, 28", and 23¢ are pins
ﬁxed to the bearings 990 and 22¢ and.the cyl-
inder 23, 1espectwely, and extending through

-~ the sl'obs'in the bars 27%, 27°, and _27“, respec-

6o

tively. The bearings 22 22° and 22° are
shaped to slide 1n suitable ﬂmden ays 28, in

- which the cylinder 23 also shdes and which
may be provided with antifriction balls or

rollers 28%. The arrangement is such that at
commencement of the outstroke of the cylin-

der 23 the bearings 22*, 22°, and 22° remain

close to the fixed end of the ram 22 until the

“the hearing 22¢.
- bearing 29% reach the ends of the slots in the
“bars 27“ the bearing 22* will also be caused
to tlavel forward with the cylinder and sup-
- port the ram, the vartous parts
ing the relative positions shown in FKig. 16.
-The rod 24 is supported in like manner by
- bearings 292,
out of the tube 26.
In some cases for using very long chains or
- other flexible connections 2 the construction

bearing 22¢is caused to travel forward with
the cylinder and support the ram from the
cuideways 28 at the part where it rests on the
said bearing. Upon the pins 28°, carried by

the bearing 22¢, reaching the onds of the slots
coming in the pair of bars 27°, the bearing 22°

will be cansed to travel forward with the cyl-
inder and support the ram in like manner to
" When the pins 28* on the

finally assum-

29°, and 29¢ when it is drawn
(See Figs. 17 and 18.)

of the hydraulic mechanism may be such that
each chain or other flexible connection is ar-

ranged to pass around fixed and movable sets

as are de-

cation for Letters Patent filed by me June 6,

more chains being thence led to | 1898, Serial No. 682,709,
suitable hydraunlic hauling-in mechanism ar- |

ranged within a compartment 21,

The sets of hauling-in mechanism are pref-

“erably placed, as shown in Figs. 5 to 9, inclu-
“sive, s0 as to benear the bottom of the vessel

when thesameis floatingin the position shown
in Figs. 6 and 7, and Lhe volume and weight
of Lhe lOIlﬂli}Ll(llndl chambers 4 and 5 are 80

-relatively ammwed that by admitting water

to the larger Iougi;tudin’al chamber ! when

the apparatus is floating each vessel 1 can

be caused to partly turn or rotate, so as to

bring the wedge-like extension 4 near to or

below the surface of the water, after which

by admitting water to the end compartments

1 the vessel can be caused to sink until it
rests upon the river-bed, whereupon the
smaller longitudinal chamber 5 is filled with
water through the connections 7 between it
and the end compartments 1°, the valves 77,
controlling the said connections, being suit-
ably operated for the purpose.

water, the valves 7%, controlling the said con-
irections 7, are closed. Duaring the dredging
operation Water is prefer ably pumped ottt of

the end compartments 1° of each vessel in

proportion to the weight of dredged material
9* entering the receptacle 3 of quch vessel,
so that the weight of the vessel and attached

“parts, with the contained dr edged material,

shall be approximately constant and the work
necessary to be done to move thé said parts
on the river-bed 9 maintained approximately
uniform. After the receptacles 3 in the two
vessels 1 have been charged with dredged
material 9* in the manner descmbed the wa-
ter is first pumped out of the larger or wedge-
like chamber 4 of each vessel, so as by the
buoyancy thus obtained on one side to partly
turn or rotate the vessel in such a way as to

pins 28° on the eylinder reach the ends of the | bring the mouth 3" of the receptacle 3 verti-
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tions being secured to
wedge- 111{6 extension 4 of the Vessel 1, that

862,203

cally upward, after which by opening the con-
nections 7 between the smaller longitudinal
chamber 5 and the end compartments 1° and
withdrawing the water from the latter and
admitting air to both the vessel 1, with its
contained dredoed material, can be cansed to
rise to the surface of the water, (see Fig. 6,)
and thence be towed to any desired place.

When each end of each vessel 1is provided
with air-tubes 17, those not required for use
at one end may be connected to a buoy.

The hauling-up apparatus for partly rotat-

ing the vesselsl for dmeharwmm‘ their con- |

tentb by gravity may, as shown' in Figs, 22,
23, and 24, econveniently comprise two fixed
1‘.‘31]:]8 30 and two eylinders 31, that are ar-
ranged to work in guides 32 in or on: the
smaller longitudinal chamber 5. To each
cylinder 31 is or are connected one or more
flexible connections 33, (twoareshown,) which
18 or are led -:LI‘OHIld a sultable guide pulley
or pulleys 33* and thence HI](].E‘I the two ad-
Jacent vessels 1, as shown in Fig. 7, the other
end of the said flexible eonneutmn Or connec-
the free edge of the

(.loefs not carry the hauling-up mechanism for
such connection or connections. Each ram

00 of the hauling-up apparatus may be car-

ried as it beeomes uncovered by bearings or
supports brought into position by the mov-
ing c¢ylinder al as 1n the case of the hauling-
1In mechanism l:lelembefme described wwh
reference to and shown in Figs. 12 to 18, in-
clusive. As will be seen, the arrangement
18 such that when the cylmder% sl are c,.:wqed
to make their outstrokes and haul up the
flexible connections 33 the vessels 1 will be
canse to turn into the positions shown ap-
proximately in Fig. 8, in which their contents
will be (115(,h¢11ﬂ'e(1 by oravity.

To facilitate the rotary movement of the !

vessels 1, the latter may be each provided ex-
ternally around a suitable portion of its cir-
cumference with antifriction balls or rollers
o4, as shown in Figs. 9, 10, 19, and 20. As
mll be seen, these M]tlfl 1(,‘01011 balls or rollers
34 are mounted on that side of each vessel
that will be the outer side when the two ves-
sels are floating 1n an upright position and
are near together, as shown in Fig. 7. The
arrangement is such that after the vessels
have been drawn together, so that the rollers
8* on the arms 8 of - e.:mh ve&sel bear against
the side of the vessel, then upon pa,r-tly I'o-

‘tating the two Vessels the rollers 8 on one

xe%el will at first travel in contact with the
outersurface of the opposite vessel and upon

the further rotation of the vessel the rollers |

5* will pass out of contact with the opposite
vessel and the antifriction balls or rollers 34
oh the two vessels will come into contact
with one another to facilitate the further ro-
tation of the vessels into the posﬂnons shown
1n Fig. 8.

To enable the receptacle 3 in each vessel
to readily empty itself when inverted, each

. ‘I'

D

vessel 1 may be provided with suitable means

for admitting air to the upper part of the in-

verted receptacle. For this purpose the por-
tion of each vessel in which the receptacle is
formed may be provided with cocks or valves
59, the stems of which are geared, as by
worm-gearing 36, Figs. 25, 26, and 27, to a
cominon 1onw1tud1nd1 shaft 37, which is

adapted to be operated from a hand- wheel
38 through bevel-gearing 39, and whereby the

several cocks or valves can be mmulbaneouﬂv
opened or closed.

According to a modified ar mnwement suit-

able for use in narrow w..-,-:,telways a single

vessel 1 of the kind hereinbefore deserlbed
is employed. In this case the free or outer
ends of its hauling-in chains 2 are anchored
or secured to fixed points at a distance from
the place where the vessel is to commence
dredging, it may be to the shore or to sub-
merged anchors, the chains being hauled in
and the vessel caused to dredge in the man-
ner hereinbefore described.

Hydraulic apparatus. of the kind hereinbe-
fore described with reference to and shown
in Kigs. 22, 23, and 24 for partly rotating the

~vessels 1 for emptying their receptacles of

dredged material 9* may advantageously be
used for turning, in a rotary sense, the ves-
sels forming part of the ship-raising appara-
tus described in the specification of my said
tormer application for Letters Patent, Serial
No. 682,709, of 1898, the said rotary motion
having f01 1ts object to alter the displacement
of the sald vessels in the water and at the
same time to raise the chains or other flexi-
ble connections between the vessels from a
position at the under side of the vessels and
beneath the surface of the water to a posi-
tion toward the upper side of the vessels and
nearer to or above the surface of the water

and carrying on them the ship or other body |
. II0

they qupport

What I elaim is—

- 1. Indredging apparatus, a vessel capable
of being sunk to the bed of a river or other
waterway to be dredged and of being after-
ward refloated by inflation and formed with
an open receptacle for dredged material and
with a part adapted to direct material being
dredged into said receptacle, and means
whereby sald vessel can, when sunk, be
caused to travel. over said bed and cause a
portion of said bed to enter said receptacle,
as set forth.

2. Dredging apparatus comprising vessels
capable of being sunk to the bed of a river or
other waterway and of being afterward re-
floated and each formed with an open recep-
tacle for dredged material and with a part
adapted to cause material being dredged to

tween sald vessels, and mechanism located
in said vessels and whereby the flexible con-
nections can be hauled in and the vessels
caused to approach each other in a lateral
direction, as set forth.
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3. In dredging apparatus, a vessel formed | receptacle, and with arms or projections ex- .

with an open receptacle for dredged material,
with air and water tight compat*tmerlts and
with air and water 10ht chambers means
whereby water can be sepamtely admitted to
and afterward shut off from said compart-

‘ments and chambers, means whereby water
can afterward be withdrawn from and air ad-

mitted to said compartments and chambers,
and means whereby said vessel when sunk
onto the bed of the river or other waterway
to be dredged can be drawn over said bed so
as to cause a portion of sald bed to enter said
receptacle. . -
4. Dredging a,ppa,mtus comprising two

elongated Vebsel,s arranged parallel toone an- |

other and each formed with an open recepta-
cle for dredged material, with air and water
tight compartments, and with air and water
tight chambers and provided with means

whereby water can be separately admitfed to
and afterward shut off from said compart-

- ments and chambers and means whereby wa-

30
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| ada,pted to be partly rotated in contact with

ter can afterward be withdrawn from and air
admitted to said compartments and cham-

‘bers, flexible connections arranged at right

angles to and connecting said vessels, and
mechanism located in said vessels and where-
by said connections can be hauled in and the
sald vessels caused to move over the bed to

be dredged and in a di rectlon toward one an- .

other, as set forth.
5. In dred ging apparatus, a vessel ea,pable

of being partly rotated about a horizontal

axis and of being sunk to the bed of a river
or other waterway and of being afterward
partly rotated in the reverse direction and re-
floated, said vessel being provided with a re-
eeptaele having an elongated opening and
adapted to receive and hold dredged mate-
rial, with a Wedn'e-hke extension arranged
along one side of sald opening and adapted
during dredging, to cause material being
dredged to enter said receptacle; and wwh
arms or projections extending laterally from
sald vessel in an opposite direction to said
extension and so arranged that during dredg-
ing they can.bear upon said bed and prevent
gueh vessel rolling or turning thereon, sub-
stantially as deS(,Plbed

6. The combination with dredging vessels

each other, of arms or projections extending

~from each vebsel and provided with Iollels

55
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and antifrietion balls or rollers mounted on
each vessel on the side thereof that will be

the outer side when the two vessels are float-

ing in an apright position and are near to-
gether substantially as described for the pur-
pose specified.

7. Dredn*mﬂ' apparatus comprising two

elon oated vesqels each capable of being sunk

to the bed of the river or other Waterway to
be dredged and of being refloated and each
provided with an open receptacle for dredged
material, with a wedge-like extension ar-

tendingin anoppositedirection to said wedge-
like extension and adapted to bear upon said
bed, the mouths of said receptacles and said
wedge-like extensions facing one another,
flexible connections between said vessels, and
hauling-in mechanism located within said
vessels and whereby said connections can be
hauled in, substantially as described for' the
purpose speelﬁed

8. In dredging apparatus, the COII]blI]dDIOl]

'wwh a vessel capable of being sunk to the bed

of the waterway to be dredged and of being
afterward refloated and formed with an open
receptacle for dredged material, of a wedge-
like extension arranged along one side of and
projecting away from the mouth of said re-
ceptacle and adapted tocause material being
dredged to enter said receptacle, arms or pro-
jections extending from said vessel in an op-
posite direction to said wedge-like extension
and adapted to bear upon ‘%ﬂld bed during
dredging, flexible connections extending from
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said Vebbel in the direction in thh said

wedge - like extension projects, mechanismn

.ca,rrled by said vessel aud whereby said flexi-

ble connections can be hauled in and the ves-
sel moved parallel with itself, and additional

haunling mechanism carried by said vessel and

whereby other flexible connections can be
hauled up for partially rotating said vessel

about a horizontal axis, substantially as de-

scribed for the purposes specified.

9. Dredging apparatus comprising anelon-
gated vessel formed at its ends with air and
water tight compartments, with a centrally-
arranged longitudinal open receptacle for
dredﬂ'ed ma,‘rer'la,l and with longitudinal air
and water tight chambers arranged along the
opposite Sldes of the mouth of saﬂd recep_tacle
and one of which is made of wedge-like shape
and of larger dimensions and so as to project
to a greater extent than the other chamber
from said vessel, armsor projections arranged
to extend from said vessel in an opposite di-
rection tosaid wedge-like extension, air-tubes
whereby air can enter and leave said com-
partments and chambers, means whereby
water can be admitted to and shut off from
sald compartments and chambers, means
whereby water can be withdrawn from said

compartments and chambers, and means

whereby the vessel, when sunk upon the said
bed sothat the wedge-like extension and arms
or projections bear thereon, can be drawn
over sald bed so as to dredge the same.

10. Dredgingapparatuscomprisingan elon-.

gated vessel formed at its ends with air and
water tight compartments, with a centrally-

‘arranged longitudinal open receptacle for

dredged material and with longitudinal air
and water tight chambers arranged along the
opposite sides of the mouth of said receptacle
and one of which is made of wedge-like shape
and of larger dimensions and so as to project
to a ﬂ'reater extent than the other chamber

ranged leI]ﬂ‘ one sufle of the mouth of s(ud | from sald vessel, arms or projections arranged
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to extend from said vessel in an opposite di-
rection tosaid wedge-like extension, air-tubes
whereby ailr ¢an enter and leave said com-
partments and chambers, means whereby
water can be admitted to and shut off from
said compartments and chambers, means
whereby water can be withdrawn from said
~compartments and chambers, mechanism
whereby the said vessel can be caused to
travel over the bed to be dredged, and mech-
anism whereby the vessel, with dredged ma-
terial, can, when refloated, be partly rotated
~about 1ts axis for the purposes specified.

11. Dredging apparatus comprising two
elongated vessels, flexible connections be-
tween said vessels, and mmechanism located

within said vessels and whereby said connec-

tions can be hauled in and the vessels there-
by caused to approach each other, each of
sald vessels being provided with air and water
tight compartments at its ends with a central
open receptacle adapted to receive and hold
dredged material, with longitudinal air and
water tight chambers arranged at opposite
sicles of the mouth of said receptacle, one of
said chambers being made of approximately
wedge-like shape and of larger dimensions
and so as to project from sald vessel to a
greater extent than the other, arms or pmjee-
tions arranged to extend from said vessel in
~an opposite direction to sald wedge-like ex-
tension, air-tubes whereby air can enter and
leave sald compartments and chambers,
means whereby water can be admitted toand
shut off from each of said compartments and
“chambers separately, and means whereby
water can be withdrawn from said compart-
ments and chambers and replaced by air, sub-
- stantially as deseribed for the purposes speci-
fled. |
12. Indred wmfr apparatus the combination

with two vessels eapable of being sunk onto
the river or other bed to be dledﬂ'ed and of
‘being refloated with dredged materia-l and
each formed with an open receptacle for
dredged material and with a wedge-like ex-
tension projecting from one side of the open-
ing leading to said receptacle, of hauling-ap
mechanism comprising rams and cylinders
carried by each of said vessels at the side of
the opening therein opposite to that carrying
sald extensions, and flexible connections ar-
ranged to pass under the two vessels when
- the same are brought near together and each
connected at one end to a movable part of the
haunling-in mechanism on one vessel and at
the opposite end to the other vessel at a part
thereof at the opposite side of the opening
therein to that carrying the hauling-up mech-
anism of said vessel, substantially as de-
scribed for the purpose specified.

13. A dredging-vessel having cylindrical

ends formed with air and water tight com-

partments capable of being filled with air or
water at will and with spaces for machinery,
a hollow central or intermediate compart-
ment having an opening

along one side, air | and ram ar

7

and water tight chambers arranged at oppo-
site sides of said opening and one of which
1s of wedge-like shape and made larger than
and so as to project to a greater distance from

-saild vessel than the other, valves adapted to

be controlled from above the surface of the
water in which said vessel is to float and
whereby water can be admitted to and shut

bers at will, air-tubes leading to each of said

off from each of said compartmentsand cham-

75

compartments and chambers, hydraulie haul-

Ing-in mechanism arranged longitudinally
mthm sald vessel, passages extending later-
ally through said vessel and arranged near
the ends of said receptacle and extension and

flexible connections connected with said haul-

1ng-in mechanism and extending throughsaid
passages, guide-rollers for said flexible con-
nections, and pumps and electric motors for
driving the same located in said machinery-
spaces, oneorsome of said pumps being adapt-
ed to withdraw water from the end compart-
ments, another or others for withdrawing wa-
ter from the larger of the two longitudinal
chambers, and another or others for supply-
ing water under pressure to said hydraulic

| haulmmm mechanism substantially as here-

in descubed

14. The combination with g vessel capable
of being sunk to the bed of a river or other
waterway and of being afterward refloated
as set forth, of hauling-in mechanism located
within said vessel, and comprising a longi-
tudinal movable part, a rod arranged paral-
lel to and connected at its inner end to said

longitudinal movable part and adapted to be

connected at 1ts outer end to a flexible con-
nector, a long guide-tube open at one end to
the external water and in which said rod 1s
located, and water-tight packing located in
sald tube and .5111-101111(111:10 said rod, substan-
tially as described.

15. The combination with a vessel capable
of being sunk to the bed of a river or other
waterway and of being afterward refloated
as set forth, of setsof hauling-in mechanism
arranged to work longitudinally within said
Vesqel and arranged so as to be at or near the
bottom thereof when the same is floating nor-
mally in the water, 10nglbudmally,&rnmged
tubes each in commuanication at one end with
the external water and at the otherend with
the machinery-compartment, and packing de-
vices located in sald tubes, each set of said
mechanism comprising a hydraulic ram and
cylinder, and a rod located in one of said
tubes, conuected at one end to the movable

cylinder or ram, and arranged to workin a
water-tight manner through the packing in

sald tube substantially as descubed for the
purpose Speelﬂerl |

16. The combination with a vessel capable
of being sunk to the bed of a river or other
waterway and drawn over the same and after-
ward refloated, of sets of hauling-up mech-
anism each comprising a hydraulic eylinder
anged longitudinally upon said
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vessel, and guiding devices whereby flexible

- connections attached to the movable parts of

sald mechanism can be led off transversely

to said vessel substantially as described for

the purpose specified. _
17. The combination with a vessel formed
with an open receptacle for dredged mate-

| rial, and capable of being sunk to the bed

10

20

of a river or other waterway, of being drawn
over said bed, and of being after w(ud I'e-
floated and pa,r'flv rotated, of air-admission

~valves arranged to eontrol communieation

between the bottom of said receptacles and

the exterior of the vessel, and means whereby

the valves can be opened to admit air Lo the

receptacle when the same is inverted, sub-

%tantlally as described f01 the pm pose speci-
ed

18. The combmatlon with a vessel formed

with an open receptade for dredged mate-
‘rial, and capable of being sunk to the bed
of a riveér or other waterway, of being drawn

~over said bed, and of being afterward re-

floated and partly rotated, of a number of
cocks or valves arranged t,o control commu-
nications through the bottom of said recep-

tacles; a lonﬂ'mudmal shaft geared to the stem

30

gated vessel 1 formed with cylmdllca,l end
portions 1* having connected air and water

of edch cock or valve, a,nd means substan-
tially as described and bhOWH for operating
said shaft.

19. Dredgingapparatus (,ompi 1Ising an elon-

- tight compartments 1° and machinery-spaces
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1° Lherem and anintermediate portion formed

with a recepbaele 3 having an opening 3* at

~one side, and 10n01tud1na] alr and water tight

chambers 4 and 5 located at opposite 51des of

sald opening and whereof 5is in communica-

tion through suitable openings with said end
compartments 1°, means for controlling said
openings from the surface of the water,

strengthening-stays connecting the forward

projecting portion of said chamber 4 to the
part of said vessel at the opposite side of the
opening 3* therein arms or pr OJecmonb 3 with
rollers extending from said vessel in an oppo-
site direction to said chamber 4, air- tubes
adapted Lo extend from above the surface of
the water to each of the compartments 1° and
chambers 4 and 5, means for admitting water
to sald compartments and chambers sepa-

‘rately, pumps with motors located within said

machinery - spaces 1° and adapted to sepa-
rately withdraw water from said end compart-
ments and from the chamber 4, sets of .hy-
draulic apparatus arranged near the bottom
of said receptacle, pumps with motors located
in sald machinery-spaces 1¢ and adapted to
supply water under pressure to said hydraulic

662,293

"dppamtus transverse pﬂ:SS&O'Gb 20 arranged
near the ends of said receptacle 3 guiding de-

vices whereby flexible connections attached
to the movable parts of said hydraulic appa-
ratus can extend away laterally from said
vessel and means for admitting air or water
to bottom part of said 1e(,eptdele 3 all substan-
tially as herein described for the purposes
specified. | | |

20. Dtedumn‘a,ppamtu%eomplmnga,nelon—

gated vessel 1 formed with L}TlllldPIchl end
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portions 1* having connected air and water

tight eompmtments 1" and machinery-spaces
1° bhewm .and anintermediate portion formed

with a recepta, le 3 having an opening 3% at

one side, and longitudinal air and water tight
chambers 4 and 5 located at opposite Sldes of

‘said opening and whereof 5 is in communica-

tion through suitable openings with said end
@0u1pmtments 1*, means for controlling said

openings from the surface of the water,
strengthening-stays connecting the forward

projecting portion of said chambel 4 to the
part of said vessel at the opposite side of the
opening 3" therein arms or projections 3 with
rollers extending from said vessel 1n an op-
posite direction to said chamber 4, air-tubes
adapted to extend from above the Surface of

‘the water to each of the compartments 1 and

chambers 4 and 5, means for admitting water
to said cempmtments and oh@mbers sepa-
rately, pumps with motors located within said
machinery-spaces 1° and adapted to sepa-

rately withdraw water from said end compart-

ments and from the chamber 4, sets of hy-
draulic apparatus arranged near the bottom
of said receptacle, pumps with motors located
in said machinery-spaces 1° and adapted to
supply water under pressure to said hydraulic
apparatus, transverse passages 20 arranged
near the ends of said receptacle 3 guiding de-
vices whereby flexible connections attached
to the movable parts of said hydraulic appa-
ratus can extend away laterally from said
vessel, means for admitting air or water to
bottom part of said receptacle 3, sets of hy-

75

30

90

95

L1CO

105

draulic hauling-up mechanism arranged lon-

wltudm@ll}f on said chamber 5, and guldlnﬂ‘
devices whereby flexible conneeﬂons attached
to the movable parts of said hauling-up mech-
anism can be led awayin a direetion at right
angles to said vessel, all substantially as here-
in described for bhe purpose speciiied.
Signed at 2 POpe s Head Alley, Cornhill,
London, E. C., this 19th day of July, 1398.

' M’AURIGE MARY JOSEPH OWEN (’CONOR.

Witnesses: |
EDMUND S. SNEWIN,
Wu. O. BROWN,

IIO
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