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~ improvements, either generally or for s

weight or hammer.
1 mpmvement

" Re it known that I, Barrox II. Corrny,

citizen of the United States, residing in

Elizabeth, county of Union, State of \ew

Jersey, hfwe 1mfented certain new and useful

Implovemeats In Subagueous Rock-Break-
ers, of which the following is a specification.

My invention relates to that class of sub-
~aqueous rock-breakers in which the rock-
breaking machinery is surrounded by a cais-

son or tube from which water may be ex-

cluded; and is more especially usetul where
the rock-breaking energy is to be transmitted
- to the rock thr ounh a chisel which rests upon

the rock and is struck by a reciprocating
Some ol the features of
‘however, are adaptable to
other elasses of impact rock-bre akers, for ex-
ample, where the chisel is dropped s0 as to
str ]Le the rock.

The features which ave more particularly
described in detail herein are intended as

neciiic

- uses upon the forms of apparatus illustrated

251

'Serla,l No..
- Among the pl 11101p al objects of mv present |
30
- means of 1e&dlly removing the rock-br eaking
chisel for inspection and repairs; to promde

35

~ minimum, there v effecting
40
“the chisel may rotate with comparative Iree-

in My prior patent No. 657,515, dated Sep-

tember 11, 1900, re-1ssued June ‘?6 1906, No.

12,501, and in my' co-pending a,pphc ‘Ltmn,
284,131, filed October 24, 1905.

Hwention are the following: to provide

means for avoiding serious v wreek or ¢ damage,

as, for example, 1 the event of the chisel

bemf} struck by the hammer without sutfi-

cwn* remstance beneath the chisel to absorb
“the impact; to provide means whereby the

chisel may be reduced to a
maximum eili-
ciency of 1mp;:wt to PIov ide means whereby

wewht ot uhe

~dom in order that it may adapt itself to in-

- equalities of the rock while working;

45

and
means whereby 1t may be designediy rotated,

as, for example, for the purpose of rectifving
any. dlsplacement caused by its self- adaptfk—

tion to the inequalities of the rock, or, in
other words, return to its initial }}0‘%11}1011

- when dwerted to provide an improved form

50

of chisel adapted to break or split a maxi-
mum volume of rock with a minimum ex-

Specification of Letters Patent.
Application filed May 23, 1907 :
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- downward on the plane

Patented April 27, 1900.
Serial No. 379,276. '

AW =g o —

qualities; to provide a structure
W llE"ILl)Y the &[mm atus may be interchange-
able 50 as to operate by direct impact, 1 &

- manner explained in my said re-issue patent,

or indirect impact, whieh 18 employed m my
sald pending ¢ m‘»lu;u:ltmnJ as desired, this be-
ing carried out by the use ol a cuttmﬂ point
which can be transferred from the chisel to
the hammer while at the same time removing
the chisel and 1ts appurtenances.

Other objects will appear m the reading of
the tollowing descuptmn

I will first describe one or more specific
embodiments of my invention, and then
point out the novel features thereof in the
claims.

In the drawings accompanying this appli-
cation, lfigure I is a central sectional cleva-
tion of the lower portion, and Ig. 1* 1s a

60

70

- sunilar view of the upper por tion 01 a1 appa-

ratus embodying my improvement. 1le-
tween the upper anc lewer 1)01*‘510115 repre-
sented on the drawing by Fies. Tand I®, there
will be a long section of caisson or tube
whose length may vary and will be deter-
nuned by the conditions of use, such as depth
of water. This drawing illustrates the tube
or calsson, the chisel and its appurtenances,
and the impact producing mechanism 1n the
interior. The means for excluding water
and the usual vessel or {loat hm*mﬂ been
fully described i my previous putont ancl
application, will not be herein referred to.
IFig. Il 1s an elevation of the apparatus
shown in Fig. I, looking from the lett hand
side thereof. Ti i, TII 1s a sinular side ele-
vation showing the chisel and appurtenances
including the moutl plece, slightly rotated
relatwely to the caisson. 1*1 . IV 1s a par-
tial sectional elevation of the apparatus of
Fig. I when the chisel and appurtenances are
removed, and instead a chisel pomt is at-
tached dir ectly to the weight moving witnin
the caisson. Iig. V 1s a _]_)1{4,11 view loolunﬁ
r—x, g, 1 with
and  ev ety thing

75

80

SO

90

the hammer 13, however,
outside of the caisson omitted. Ifig. Vlis a
view similar to Kig. I ol a modified form of
apparatus wherein 1nstead ol a separate
mouth piece the chisel is formed with an ex-
tension that performs the function thereof.

100

- penditure of energy, and possessing high I Fig VII is a similar view of another modifica--




10

1o

20

35

40

o0

| ('eSGlled in the present fmphcatmn

€2

tion with different devices for eff Tecting the

retention and rotation of tﬂe chisel. E*ws
VI IX, and X are top, side an d end views

esnectnmh* of a novel form of chisel point
especially adaptable to

breakers. Fiﬂ:s Ab, AL XTIE and
11111'st1atﬂ (‘*H{nr
are avallable for use

T YT 7

heh%

with the 11111}1‘0“’ ements
Mg,
XV 18 a view showing a mod; ified detail
plicable to the ap pmﬂtus of FFig. VII.
Similar letters of reference aesz_gnate CoT-
responding parts in the several ficures of the
drawing,

A represents a tube or ca dsson which, as

‘explained, 1s intended to contain impact pro

1M, such as a 1‘3@11::*(,£L~;1:ag
10t ‘*d o

mechanis
Jla.mmez’ annd from which water is
to be excluded by suitable mweans, such as
compressed air acdmitted in the upper part of
the catsson. The caisson may he SUpD yorted
or suspended 1n the manner indicated i 0y
previous patents .:mrl apblication, from a
float or vessel.
paratus may comprise a cimbal pi
a°, Wig, 11, |

Surrom wding the lower end

queing

CY ]fﬂ (“‘L

of the e¢aisson

1S a 1@41’59101110 ring @, perm amxntly* secured
to the caisson. Suppminﬂ the calsson
when 1 Cﬂoratmn 15 the shoulder ¢* of a

mouth piece U, wiich latter 1s fitted at the
lower or v"erklm end of the caisson so as to
be calmble of a limited Iel‘lt‘"ﬁ movement.
It 1s shown as projected into the caisson wmh
a sliding fit.  Supporting the mouth piece {
1s the Sllouldﬂ“ d" of a chisel 13, WﬁlJl In on-
eration normally rests upon the rock; and
thereby the rock aﬂm‘ns a support J‘{:ﬂ“ the
chisel, for tite mouth piece, and for the cais-
501 "The chisel D is fitted to receIve 161‘1“
tive movements through the juouth piece ©

1n the 1mmterior of W‘l‘!mh it engages with a

siiding ﬁt Forming the lower end of the
chisel D is a chisel point ¢* which mayv be
made removable or mntercl a5 wweable for ]mr
poses which will hereinafter appear. The
speciic forim of this chisel poin t vill be mnore
For the DL~

fully described and claimed.
poses of my mvention it is desir ﬁ] sle that the
chisel D should be 1ncapable of rotation
relatively to the mouth piece C, and to effect

this 1 have constructed the cmsel of 1)01“@0-—
nal form, as will be clear from dotted 111’195 N

Hig. V.

i%emp**oc@tmﬂ within the calsson is the

hammer 1 having the head b secured at its
10“*@‘*‘ end, and whichi 1s preferably removable
and inter CL&HEE‘ able, The elevat position
of the ham 1ner | "B is illustrated in dotted lines
in 1ig. I at B, and from this pesition its re-
lease ma Ly be effected ] by any suitable means
so as to drop it and cause the impact upon
the head d’ of the chisel D; which latter head
15 also preferabiy removable.

SUbacueouns Tock-~ |

OIS of ChIS ! point which |

ap- |

Part of the Sub]i)dl(h ne ap-~

919,422

Tt will be seen from the above description
that the blow delivered by the hammer upon
the chisel he&c will be transmitted through

the chisel D and the cutter point d* to the
rock, thus effecting a penetration. The

eftect of such oper ation is to impart mstan-
taneous movement to the chlsel Whﬂe the
caisson and mouth piece remain at rest; but
gravity at once brings the caisson and mouth
pl”(’e again to their original bearing position,
a8 pelore C].@Sui;lf@fl 1t is thus cle v that as
the pont (F m enls 1ts way downward thl ough
the rock, the caisson A and mouth plece C
lkeep loll{)‘ﬁ"uw up ‘The amount of relative
imovement b Ot"’;";"{} the chisel and mouth
prece will mpem] m onn the mtensity of the
plow delivered by thie hammer an: 1 u]pf:-n the
19-1'-mﬂ(e et coumeied by the chise!

As long as this resistance 1s normal, then the
relaflve movement will nOU OE_CGed the dlS-—
tance betweern *‘fhe o CO ¢ of the mouth ple-;.,e
and the lower side of the chisel head d’, and
the relative movement of the chisel 1 18 hnutud
between these limifs. If, howeves

sulting movement should C}.GBE‘d uhls hmﬂed
thqumce thae th%e] head will come in con-

mut with the face ¢* of the mouth plece, and

tnis will resuit 1n o relative movement he-
tween the mouth piece and the caisson.
This, however, 18 something that would only
105111* occasionally when %];110;1111%1 condi-
tions were met which resulted 1n an abnor-
mal penetration for a single blow. In the
extreme case that the resistance encountered
snould be p P
il & small piece of st ppmtmn rock should
reak a:ﬁ'm th the top of a slope, then the
eNOrMOUS unpwb of the hammer will have a
tendency to carry away with it the chisel,

mouth pibco and anything else that will go.

In order to overcome the possibility of dan-

oerous and damaging resuits from this, L have
i my improvement provided that the chisel
and mouth piece may be carried out of the
caisson without dz%mh?w the position of
the latter. The means by which T szcaomplé&h
this wiil be hereinafter deseribed.

Un obtaining the requived penbt“mun at
one Dolmj it becomes necessar y to move the
rock-breaker to a fresh point. This is ac-

complished by llf tine the chisel clear of the

ledge and swinging r,he entire calsson over to
the new point. This is accomplished through
the following apparatus.
top of the caisson is a split band ¢?, Figs. L
andd 1, having lugs at each end and ! »olts ¢
to f1ﬂhr0ﬂ the same and to su pport the links
¢*. These links, as will appear, constitute
satety contrivances. Hooked into the links
e’ are the adjusting turn buckles ¢/, and these

in turn ave secured to the wire ropes K, of

which I have shown two provided at dia-
metrically opposite sides of the eaisson.

| The mpeb K pass downward through the

point..

the re-

actically nothing, {or ex._miplﬂ "

‘x‘rt%hed to _’*he-
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‘holes a* in the casting or band ¢, which is | through without tendency to displace the

rigid with the caisson mouth, and the ropes

“are finally secured to the lugs ¢ formed upon

10

15

or attached to the mouth piece
mally the ropes I are slack, as is clear 1
Figs. IT and I1I, the slack eausing them to
bow, as shown at ¢, aud this permits the

N 01

relative movement before referred to hetween
the mouth piece and the casson. .
On hoisting the caisson away from the

rock for moving it to a new point, tue ropes
E straighten out at ¢, as shiown in dotted
lines at €°, the ecalsson now heing in the posi-
tion A’ shown in dotied lines in said Figs. 11
and IT1. On further upward movement of
caisson the mouth piece (' 1s lifted, and when

“the lower side of the chisel head ¢" comes in

contact with the face ¢ of the mouti plece,

~ the chisel is also lifted, and the caisson,
- to the new pomu.

mouth piece and chisel can then be moved

While the chisel is penetrating the roex

there is frequently a tendency to rotate it to

o mote or less degree, this being due to 1r-

recularities in rock stratification ov other
causes. As my apparatus is constructed,
this will have a tendency to cause the mouth

~ piece C to rotate within the caisson to a shght

ag

extent, for example, as shown in Fig. ili,
where the lugs ¢ ave indicated as out ol center.

~This capability of rotating is extremely

“tion relative to _ _ _
“For example, if the chisel and mouth pece

50

“valuable with an edged chisel, because
nits the same to adjust itself to the rock con-
“Jitions and to best locate itsell to ef
splitting of Lhe 1o el

eiven point, and upon hftmg
mouth piece and chisel to move them to «

new point, the ropes I wiil be seen to con-

» A

ect o
Upon completing the penetration at a
| the calsson,

stitute a rectifying device, having the eftect
of bringing the chisel back to its novmal posi-
the rock and to the [loat.

T

have been slightly rotated to the right during

one of the penctrations, as scen in fig. IIT,
then only one of the ropes I on each side of
the catsson
Jlifted.  This is shown clearly ot ¢, Fig, 11
On further hoisting, the chisel

will tighten when the lntter is
) and mouth
piece, owing to their weight being eccentric-

Cally suspended in this manner, will auto-

Ky

matically rotate back to the central position

“shown in Fig. 1T,

If the resistance opposed to the chisel

should be so slight that the chisel and mouth’
piece were driven out of the caisson, the
links ¢ ceonstituting satety contrivances,

being made weaker than any of the other

 connecting parts, would immediately break
60
" the chisel and mouth pilece; this belng

and allow the other parts to go freely with

largely due to the advantegeous form of

~caisson mouth or its interior which 1s so un-

- obstructed as to permit the hammer to drop

1 por-

e ——— T s e rm e g =T e e

CAISSON.

When it is desired to inspect the chisel or
hammer head, or to repair or attach points or
heads to the chisel or hammer, 1t 15 only nee-
essary to raise the calsson above water, hold
the chisel, and unhook the adjusting turn
buekles ¢, when all parts may be removed

from the ealsson moutl.

In Fig. V1is a modification ol my mvention
which difters from that shown in Fig. 1 prim-

cipally in that instead of a mouth piece

separate from the chisel D, the latter s
formed with an upward extension that per-
forms the functions of the mouth piece C.
While this form is less advantageous m that
it involves move weight in the shoek trans-

mitting, vet it is simpler and cheaper than

the modification of IMie. I, and 1s susceptible

of heing used with the safeby devices of Fig. 1.
In the modification of Fig. VIT is illustratea
different device for rotating the chisel
back to a normal position, and a dilferent
device for limiting its outward movement
relatively to the caisson. In this modifiea-
tion o set screw ¢ 1s employed, which con-

stitutes not only a limiting device for limit-
ing the outward movement of the chisel, but
constitutes a safety contrivance susceptible

ad

of giving way snd under abnormal stramn so

as to permit the hammer and chisel to drop
through the mouth of the caisson without
aifecting the latter. In this modification 1s
also shown o rotating means for rotating the
chisel, consisting of a hand wheel f, which
will preferably be above deck, the same be-
ing connected to a vertieal shalt F, at the
bottom of which is a pinion 7. 'The shalt
T rotates in a bearing 7* secured to the cals-
son. f* represents a gear segment which s
engaged by the pinion f*, and bemg at-
tached to the chisel D enables o deck hand
to rotate the chisel by turning the hand
wheel 7. This construction not auto-
matic, but may aflord suflicient accuracy
throueh suitable indicators used m connec-
tion with the hand wheel by which the deck
land can properly adjust the chisel.

Instead of the hand wheel and gears, an
automatic chisel adjusting or rectifyimg

IS

“means may be employed, as ilustratea m

Fig. XV. This figure is intended to repre-
sent a form which may be given to the space
&7, Fig. VII. Normally with such an ar-
rangeinent the pin ¢® will be located at the
bottom of the spree ¢, but when the caisson
is lifted for <hilfting to & new position, the -
clined walls of the space ¢, no matter what
the rotation has been, will invariably brng
the pin @® back to the central position shown
at the upper end of said space m Fig. XV,

In Fies. XI and XI1I is shown a conical
form of chisel point which may be attach-
able directly to the chisel shown in Figs. 1,
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11, 111, VI and VII, or to the hammer shown }

mn Fig. IV. This form of chisel point I do
not now claim as new, in itsell.

Figs. X1l and XTIV show a form of chisel
etige known as a square edge chisel, which I
o not now claim as new, but which may he
employed under suitable conditions with myv
umproved apparatus. .

My mmproved chisel which is illustrated
i Higs. VIII IX and X is one which com-

bines the advantages of the two forms illus-

trated n Figs. XI, XTI X1iTand XIV. Thus
1t retains the centering effect, or the effect of
affording a central impact, which pertains to

FR

the conical point; and at the same time it
retains the advantageous splitting qualities
of the square edge chisel.

1o these ends my chisel is formed with a
curved cutting edge, as will be clear in Fig.
IX, the curve being an are of suitable form,
the lowest point of which is axially located.
As shown, it also contempiates curved faces
above the cutting edge, as will be clear from
IFig. V11I. The cuttmg part of such chigel
pomt may be described as one which may
be generated by moving a vertical ¥ around
an arc whose lowest point is located in line
with the vertical axis of the chisel; every
position of the V being preferably vertical
or parakiel to every other position, although

siight variations would be permissible with-

i the spirtt of my invention.

What 1 claim as new is: .

1. In a subaqueous rock-breaker, a caisson
or tube, a mouthpiece movable at the work-
ing end of the tube, and =& chisel longitudi-
naily movable through the mouthpiece.

2. In a subagueous rock-breaker, 2 caisson
or tube, & mouthpiece movable at the work-
mg end of the tube, and a chisel longitudi-
naily movable through the mouthpiece, com-
bined with chisel-striking means withm the
tube or caisson.

3. In a subaqueous rock-breaker, the com-
pination of a tube or caisson with an unob-
structed interior, a part fitted at the mouth
of said tube or caisson for limited movement
relatively thereto, = chisel point or edge
adlapted to rest on the rock and bear the

weight of said part and said tube or caisson,

and impact apparatus within the tube or
calsson.

4. In a subaqueous rock-breaker, the com-

bmation of a tube or caisson with unob-
structed Interior, a detachable part fitted at
1ts mouth, the same held connected through
means which normally permit limited longi-
tudinal movement thereof relatively to the
tube or caisson, a chisel point or edge at the

‘bottom, and impact apparatus within the

tube or caisson.

5. In a subaqueous rock-breaker, the com-

bmation of 2 tube or caisson with Unoco-
structed mterior, a detachable part fitted at

bottom, and impact apparatus withi

_——— e — e -

819,422

1ts mouth, the same held connected through
means wiich normally permit limited longi-
tudinal movement thereof relatively to the
tube or caisson, a chisel point or edge at the
the
tube or caisson, the means which holds said
detachable part comprising a safety con-
trivance. |

6. In a subaqueous rock-breaker, the com-
bmation of a tube or caisson with unob-
structed interior, a detachable mouthpiece
fitted at its mouth, the same held connected
vhrough means which normally permit lim-
ited longitudinal moverment thereof rela-
tively to the tube or caisson, a chisel fitted
tor lmited movement relatively to said
mouthpiece, and having a rock - breaking

peint or edge at the bottom, and impact ap-

paratus within the tube or caisson.

7. In a subag
bination of a tube or caisson containing
chusel-striking means, a longitudinally mov-
able mouthpiece, a chisel having longitudi-
nal movement relatively to the mouthpiece,
and devices to limit the outward movements
of said mouthpiece and chisel.

8. In a subaqueous rock-breaker, a caisson
or tube containing chisel-striking means, a
moutipiece longitudinaily movable at one

end of the tube, said mouthpiece having a

stop lmmiting its inward movement, and

means for hmiting its outward movement:
‘m combination with a chisel having longitu-

amal movement through said mouthpiece,
and stops to limit its movement.
0. In a subaqueous rock-breaker, the com-

- bmation of a tube or caisson containing

chisel-striking means, a chisel having longi-
tudinal movement relatively to the working
end ol the tube, devices for limiting the out-

- ward movement of said chisel, and a safety

contrivance associated with or comprised in

- sald limiting devices, substantially for the

purposes set forth.

10. In a subaqueous rock - breaker, the
combinatien of a tube or caisson containing
chisel-striking means, a longitudinally mov-
able mouthpiece, a chisel having longitudi-
nal movement relatively to the mouthpiece,
and devices to limit the outward movements
of sald mouthpiece and chisel, one of said
Limitig devices having comprised in or as-
sociated with 1t a safety contrivance, sub-
stantially for the purposes sef forth.

il. in a subaqgueous rock- breaker, the
combination of a tube or caisson containing
chisel-strizing means, a longitudinally mov-
able mouthpiece, a chisel having longitudinal
moveinent relatively to the mouthpiece, and

devices to limit the outward movements of

sakl mouthplece and chisel, the limiting de-
vice 1or sald mouthpilece having associated
vith or comprised in it a safety contrivance,

substantially for the purposes set forth.

neous rock-breaker, the com- |
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10
son or tube,
n,.mmble in one end of the tube, said mouth-
‘piece having a stop lmiting its inward move-
“ment, means for liniting its outward move- |
‘mant ccmbined with a salet3 -plece; 1M ¢com-

12, Ina &,ub&(‘luwus rock-breaker, a cais- |
“son or tube contfnnmﬂ chisel-striking means,
combined with

A chlsel lmlﬂltudumllv iNov-
able in one end ol the tube, “said chisel, hav-
ing a stop hmiting 1ts mward movement,

‘means for i mtmﬁ 1ts outmud movement,

and a safety contrivance comprised 1n or as-
sociated with sald liraiting means, substan-
tially for the purposes set: Torth.

13. In a bubaqueuu,b rock-breaker, a cais-
a mouthpiece longitudinally

~ bination with a chisel having longitudinal

20

‘movement through said mouthpleﬁ and
stops to limit its movement. |
14. In a ‘subaqueous rock - breaker, the

combination of a caisson or tube, an 11111).;1(*

~chisel capable of rotation 19]&11}11.?91? to said

tube, and a device whereby rotation of said

- ChISQI may be effected.

_30

- or proper relations.

15. In a subaqueous rvock - breaxer, the

combination of a caisson or tube, an 1mpaet

chisel mpable of rotation relatively to said
tube,

and a device whereby rotation of said
chisel may be effected, to bring it into normal

the
an mlp act

16. In a subaqueous rock - breaker,
combmatwn of a calsson or tube,

~chisel capable ol rotation 1e1atwel} to said
tube, and a device whereby rotation of said

chisel may be effected automatically to bring

it into normal or proper relations.

17. In a subacueous rock - breaker, the

combination of a tube or caisson, a mouth-

~ piece capable of rotation relatively thereto, a

40

‘chisel carried by but incapable of rotation

relatively to said mouthpiece, and a device
whereby rotation ol sald mouthpiece with

Seud chisel may be efected.

18. In a subaqueous rock - breaker, the

"_combmatlon of a tube or caisson, a mouth-

.50

| mouthple(e with said chisel may be e%ected.

piece capable of rotation relatively thereto,
a chisel movable longitudinally through but
mcapable of rotationy elatwoh to said mouth-
piece, and a device whereby rotation of said

19. In a subaqueous rock - breaker, the
wmbnmtlon of a tube or calsson, a nmuth—-

piece capable of rotation 101&131?91? thereto, a

chisel carried by but ineapable of rotation

m—{ .

relatively to said mouthpiece, and o device

whereby rotation of said mouthpicce with

 said chisel may be eifected to au t(_}m‘ltl(}‘ﬂl}“

60

bring them into proper Lelattonb

‘70 “In a subaqueous rock-breaker, a cais-

‘son or tube, a mouthpiece longitudinally

movable at one end of the tube in combina-

“tion with a stop to limit its inward move-

ment, and flexible attachments to himit 1ts
outward movement.
- 21. In a subaqueous rock-breaker, a cais-

- with a stop to limit 1ts

- point having a curved cutting edge, substan-
tmll‘“’ as deseribed.

&>

son or tube, and a chisel longitudinally mov-
able 1n one end of the tu be ; in combination
] nw ard moveinent,
and flexible attachments to limit its outward
rovenient,

22. In a subaqueous rock-breaker, a chisel-

In a subaquecus roek-breaker, a chisel-
pomt having a curved cutting edge, and
curved me substantially as {lomubed

24. Ina aubaqueous rock-breaker 5 2 chisel
having a working edge, said edge having o
curved form with the lowest part of the curve
centrally located, whereby a tendency to pro-
luco centrality of action is o e(tod

In 2 subaqueous roek-breaker, a chisel
wh{}a » working edﬂ e 18 substantiallv of a forn
cenerated by a vertical V moved around an
arc whose IOW’(‘bt point 1s located 1 line with
the vertical axis of the chisel.

26. In a subaqueous rock- breaker, the
combination of a tube or caisson, a wcvnn-
cating 1mpaet weight within the same, a
chisel ad: apted to be struck by saud welﬂht
and a part intermediate said chisel and the
tube or caisson, said part with the chisel be-
ing removably connected to the caisson by
means which permit longitudinal moveunient
of said part relative to said tube or caisson.

27. In a subaqueous rock - breaker, the
combination of a tube or caisson, a recipro-

cating impaet weight within the same, a
11101113111)1@('(, removably connected at the
working end of said tube by means which
permit lnnmtuduml movement of said mouth
plece mlatwely to said tube, and a chisel f1t-
ted with Imited longitudinal movement
within the mouthpiece.

28. In a bubdquwue; rock - breaker, the
combination of a tube or caisson, a 1e(_,1pm—

cating 1mpact weight w1th111 the sas ne, a
chisel adapted to be struck by said wewht
and a part intermedinte the tube and chisel
said part with the chisel being re:ovably
connected to the caisson by means which per-
it longitudinal movement of said part rela-
tive to said tube, said means comprising
flexible members as roPes.

29. In a subaqueous rock - breaker, the
combination of a tube or caisson, a recipro-

cating 1mpact weight within the same, a
(*111501 adapted to be struck by said welﬂht
and a part intermediate the tube and dllqel
satd part with the chisel being remov: 1blv
connected to the caisson by means whieh per-
mit longitudinal movement of said part rela-
tive to sald tube, said means comprising
flexible members as ropes, with hooks that
may be unhooked to effect removal of said
chlsel and part.

In a subaqueous rock - breaker, the
combmatlon of a tube or caisson, a 1eclp1 0-
cating 1mpact weight within the same, a
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~chisel adapted to be struck by said weight,

and a part imtermediate the tube and Chlsel
said part with the chrsel being 1emovablf"
connected to the eaisson
tive to sald tube, sandl means
flexible members as ropes,
may be unhooked to edect removal of said
chisel and part,
with mirl ropes.

COMPTISING

31. In a subaqueous rock - breaker, the
combination of a tube o1 CLLISL‘:OI)LJ 3! ,Loc:lpm—f
- tube

cating impact weight within the same adapt-

able when desired to receive a chisel point .
- the 1.:1‘[ er, andl a chisel-point attachable, as.

for direct mmpact with rock, a removable

mouthpiece at the working end of the caisson |
able 1mpact weight,
18 rendered 1n tewlnuwmble for use as a di-
- rect or indirect 1m pa,(,t rock-breaker.

or tube, held by means which permit limited
longitudinal movement thereof, and a chisel
artied by the 111011131_113180(3 and adapted to be
struck by the said weight for mmdirveet 1impact
with the rock. |

32. In a subaqueous rock - breaker,

. 11101.11311})1(—3% at the working end

‘ 1011mtu~*11m1 movement ther eod,
carried by and longitudinally movable rela- :

v means which per-

mit longitudinal movement of said part rela-
- stiruck by the said weight for indirect impact

with hoolks bllut |

and satety lmmks connected |

- my hand this 22
the
combination of a tube or caisson, a 18(1]_310- z
cating impact weight within the same adapt- -
able when desired to receive a chisel point |
Afor direct Impact with rock, a removable |

019,422

of the calsson
nermit Imited
and a chisel

tube, held by means v*hlch

tively to the 1*10111:11131@0@ and adapted to be

Y lt ttlu I C]x

33. In a subaqueous rock - breaker, the

combinaticn of a tube or caisson, unlmct ap- 57

paratus including a movable Wewht within
the tube or caisson, a movable and remov-
able mouthpiece at the working end of said
01 CAISSOMN,
through said m (}uthplec e and removable with

desired, to said chisel bou}j or to sard mov-

In witness x’”’hél eof T have hereunto affix ed
day of May, 1907.

BARTON I COFFEY.

‘--—-ur

Viitnesses:
t}LWE 3. Kixg,
GGro. 1., W IIFELOGI*L.

2 chisel body movable

1ereby the apparatus

G 1)
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