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BARTON H OOFFEY OF PHILADELPHIA PENNSYLVANIA

SUBAQU EOUS ROCK BREAKER

SPECIFICATION formmg pert of Letters Pa.tent No. 657 515, dated September 11 1900
Appheetmn ﬁled Mey 20 1899. Renewed Pebruary B, 1900, Serml Nu 4,283, (No mndel )

Te all whom it mwy con.cern -
Be it known that I, BARTON H. COFFEY a

- eitizen of the United Std,tes of Amerma 1eb1d- |

ing in the city and county of Phlladelphla in
the State of Pennsylvania, have invented a
certaln new and useful Improvement in Sub-

- aqueous Rock-Breakers, of which the follow-
- " ing is a true and exact desemptlon reference
being had to the accompanying drawings,
whleh form a part thereof. |
. My invention relates to the f.,la,ss of sub- |
aqueous rock-breaking: machinery in whieh a-

heavily-weighted eh1se1 is impelled, generally

by its own weight, against the rock for the

purpose of splitting and chipping it away.
Apparatus of this kind "has been used with

great success; but it has been found that a |

| (,ondwmn of- sueeessful use 1s the depth of

- water through which the chlsel falls, the frie- |-
20

tion and resistance of the water 1ap1dly im-
paumw the efﬁclency of the a,ppa,ratus as the

~depth increases.

25

30
- with meehamsm for 0pera,131nﬂ' it working in

- The object of my 1nventmn is to promde a |
rock-breaker which ean be used in deep, as
well as shallow water, and the leading feature |
of my invention consmts in the provision of
a tubular caisson closed at top and ‘open at

. the bottom, means for forelnc-* compressed air
- into the ealsson to keep it subet&ntlally free

from water, and rock-breaking chisel together |

the caisson. By this arrangement it will be

“readily understood I eompletely avoid all ma-

chisel, and thus insure its strlkmn' the rock

ab the bottom of the caisson wwh mammum

force and efficiency.
Other features of my mventl,on mll be best

understood as described in connection with

40
-~ and in which—

.......

50

the drawings, in Whlch they are 1llustmted

FKigure 1is a side elevatlon of a float such
-as is commonly used in dredging, showing my

approved apparatus in connection therewith.
Fig. 2 is a front view of the float and attach- |
ments, Fig. 3, a plan view thereof; Fig. 4, a

~longitudinal eeetlona.l elevation of the cais-
- 8son &nd parts connected therewith; Fig. 5,an

~elevation taken at right angles to tha,t ehown-,
in Fig. 4, showing the upper part of the cais-
son, pnrtwne of the derrlck and the clamp.

l by Wthh the ea,is'.so'n is a,ttached to. the float.
Fig. 6 is a plan view taken on the horizontal
section 6 6 of Fig. 5, and Fig. 7 is a sectional

85

.elevation of the tep of a caisson, showing cer-

tain modifieations in the COI]‘SI]I uction of the
iChISBI-Galt‘lelﬂ‘ weight and meehamsm for

acting upon the weln'ht

br oken
B is the Watel -level

its stern with two opemnﬂs C' C’, through

A, Flﬂ'e 1 and 2, mdlcates the IOGk 1;0 be'f -

Cis the float, which, as shown, is fm med at

.which pass spuds CY, used for anehmmethe .

float in place.
passage through the bow of the boat pr ovided
for nhe passage of iny tubular eaisson.

stack.

shown, are horizontal.

(e mdmatee another VGIEI(‘&I'

At 03_ is mdlca,ted the tlre box bmlel -eud-

Gt ¢ mdma,te ste&m enmnee whlch a,e'

70

O indicates. a vertical steam enu'me andh]

1 C%an air- -COMPressor..

and having attached to it a gear -wheel C3, en-

gaged with a gear-wheel C‘g attached in tum-
I have 111dleated at C1.a pul-
ley on the shaft G, connected by means of a

to a, shaft C19,

i:chain or belt (indicated at ¢!) with a pul-
ley C%, attached to a shaft C', to which shaft

'C"1is a shaft acted on by the engines C‘* C‘;l

75

8o
‘are attached drums C*¥and Clﬁ,actm o through

chains ¢ ¢% on the spuds, C® CU, “either of o

which can be drawn up at will.

‘connected by ropes or chains ¢ and ¢V, pass-

615 and CV7
k |-are also drums attached to: the shaft C* and
‘terial resistance to the fall of the wewhted:

35

35

ing over pulleys C* and C?, with anchors C®

a,ud C®8, It will be understood of course,
that the drums are all detachably conneoted
‘with the shafts, so that any one or more of
them can be thrown into gear at will with the
purpose of raising eithet of the spuds or of
swinging the boat from side to side. |
¥ is a hoisting-drum journaled on the

shaft C¥ and eonnected to be driven by said

shaft at will, as by means of a eluteh (in-

dicated at ¢, )
DD,ddD’, and D? d2 indicate pal ts of 2
derrick erected on the boat, the vertical mem-

90

95 -

bers D D extending up on each side of the

‘stay D? and being
guides D3 D53,

, as shown, pr 0v1ded WIth_

100

K is apulley secur ed at bhe tOp of the der- o




g .,..opemng C.

~ F F, while the inner face of the ringisadapt-
oed to e]amp the caisson, to be heremafter de-

ID

-' eha.ms H H,

15

.7-5
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whleh are dra,wn tocrether as by means of a
bolt G*,

“G¥isa 1ever-a,rm extendmﬂ'fx Om the cla.mp-?-a'
ring and connected, as by the epht eye ¢°, to
‘which, as shown in Fig. 3, run
over pulleys HH to drums H?H?, seeured on
shafts H3 H3, actuated by the steam- engine’

By means of thls

w - =g

oylmdere mdledted at CP.

~device the elamp can be turned from ude to |

51de or held in any desired pOSlthIl

I mdwates the tubular caisson, the lowerf

end I’ of which is. open, while the upper end

I*is: twhtly closed, having, as shown, at its
- center a stuﬂinﬂ-box 18 for the actuating-rod .
The caisson is formed Wlt,h_.a'
(mdlca,ted at 1¢ I1*) on opposite sides

to pass. th rouwh
gumee

and is prefemhly provided at its upper end

w1th a ring 1% arranged to turn freely on the :
-.¢alsson, but te move lonmtudmally with it.
- As’ shewn in Fig. 7, the caisson is also pro-:
vided with a wedge- llke mwa,rdly-pre,]ectmﬂ"
-device, (indicat ed atIf;) butthisisa particu- :

~lar detail of the modifieation lllustmted 111
smd ﬁﬂ'ure and hereinafter deqerlbed
~-J is the weight,. vertically movable in the

ca,lqson and eonetmcted at its lower end $o .

as to engage a heavy rock- breaking chisel.

“Thismay be conveniently done; as ehown by
prowdmﬂ' the weight J' and keyway J% -
‘The welght moves freely on thé guides I* andi
is 50 shaped as to leave abundant room on |

eech side, as mdlcated in Fig. 6, so that the

-air in the caisson will oﬁer no substa.ntlal re-'.'
ASs shewn in'

gistance to 1ts free movement.
- Figs. 2 and 4, the wewhtJ 13 attaehed to the

lower end of a rod K, passing upward through -
" the stuffing-box I3 at the top of the caisson -
- andconnected at itsupper end with the cross-.
- head K?, moving in the gmdeways D3 D2 of

| ﬂ . the dermek and to whleh in turn 18 eonneeted

50

a rope K', passing over the pulley-wheel E
and winding on the drum C*. As shown in

. Fig. 7, the rod K is connected to a cross-head |

55

down a,ﬂ‘amst the weight automatically en- l
- gages the weight and which when the. cross- |

'_-'60

N, smua,ted in the caisson above the wewhb J

and like it moving inthe guideways 1. To

this eroes-head whleh should be of con31der-
~able wewhb is attd,ehed a cateh or latchmg

device, Whlch when the cross-hea,d moves

head and. welght are drawn up to the top ‘of |

- convenient construction is that shown in Fig. |

~ 7.in which two lever-arms N? N?are _
| _'to the cross-head N, as indicated at N’ N,
“and formed with hooked ends, as N3, and roll—

pivoted

ers N*at their upper ends, a spring, as N5,

" ._norma,lly drawmg the hooked ends apa,rt

9 - | '

_'rlck a,nd F K segmenta,l guide- olamps secu red )
. tothedeck of the ﬂeat on oppoelte sides of the

*f.i':';__;_":;-__-_-;ecnbed As shown, ‘the split end of the Imcr_-_]

',..1t‘, to fall.

i:l M’l

|

Fer thls Speclel eonstruetlen of oetch I fm m
a récess J® in the top of the weight J, with

Tlugs J¢ J4projectingover its edge. The upper
Gis a qpht ela,mp ring, the outel edge ef |

-whlch fits under the circular guide-clamps

faces J5 J% of the lugs being mehned it will

be obvious that when the eross—headN moves
_,'-dewn the hooked ends N3 of the levers will
engage the 1u as J4,80 that when the cross-head

18 meved up the Wewht will be drawn upward

made with the expandmﬂ' flanges G’ G, | with it tntil the rellere N¢ ¢

together, releaging the weight and permlttmﬂ

at the tops of the
levers come 1in centact w1th the wedge I5,
wher eupon the upper ends of the levels wﬂl o
. be forced apart and the hooked ends forced
30
This eonet:uetlon has certain ad-
.,-'Vantages 111 that the fall ' of the weighted

70
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chisel is not opposed by the frictional IeSISt- -

| ance. effered to the dewnwrd memon of the |
rod K. L

L mdleetes the ehlsel eecuredm the socket |
;J of-the weight by the key L. '

For eertam ‘purposes it is- deswable to a‘n" "

A cenvemenn

| with hooks ‘at their free ends as indicated at
The rods or bars M are, as shown, con-
,;;_--neeted together by rods m, and normally
they lie in the position. md1eated in Fig. 4,
| being prevented from moving farther out-
| ward by a frame, such as m*.
1 sired: to couple the - wewht and eaisson
together, the bars M ave meved in, 80 that
| i--thelr hooked ends engage the. cross-head K2,
and they are. secured in this loeation by a

latch M3, said latch being plvoted on one rod

m and adapted to engage Wlth the other rod m.

When it is de-

times connect the weight J with the caisson,
‘sothat, for instance, the weight will be drawn
up Wlth the caisson- or the caisson foreed
‘down by means of the welght |
| device for doing this consists of the rods M
| M,pivoted atM' M’onto thering I°and formed

'.g‘o

95

[ ele
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“The operahon of my device is readily fol-

';.'lowed The caisson is lowered into the po-
“sition a.t the point where the work is'tobe =~
_done, the Welght J being coupled to the cais-
1.son to assist.in lowermﬂ' it, if desired, in the
way above desecribed. When broun'ht to
proper ‘position, the ela,mp G is 131ghtened So

PP

“IIO

as to hold the ea‘lsson agamst a tendeney to

| rise, whlle gwmcf it room to turn in the well

1{ or passage C%
{

in from the compressor C¢ through the pipes

‘passing over a pulley O, secured, as shown,

on the cross-bars d? of the derrlck The
‘Thooked bars M M are released from the eross-
‘head K2 and the aetuatmg mechanism then

115

Oompreesed air is then forced

| 0% and O, the latter pipe being flexible and

120

set to. work to raise the weight J and the .

“chisel attached to it and let it fa,ll in the cais-
A SImple and convenient device for

son..
domg this is the drum 0%, which is coupled
to the shaft ¢l when the weight is to be raised

- the caisson . 1s. auhometwallv disengaged. A | and uncoupled when it is desired to drop the

Welght or when the modification shown in
Flg 7°i8 used uncoupled and-after the weight.

ig drawn up and adtomatically released, so

that the cross—head N will follow the Welﬂ'ht_
The antrle of the;

‘down and reéngage it.

125

130._-

camsou a,nd of the ch1sel L is: adJusted trom' '-



 time to tlme by the engine 05 actmﬂ' thrmwh

the eonnectlons desel 1bed on the arm G‘rﬁ of

~ the clamps.

Having now deserlbed my mventlon what
I claim as new, and deswe to secure by Letters_.

- Patent, is—

10

e

L Asubaqueous 1ock br ea,kel oonsmtmcrof_
~ atubular caisson closed at top and open at bot-
- tom, in combination with a heavily- wmghted)-
__ehlsel vertically movable in the tubular cais-
 'son, means for elevating the chisel in and
o -'droppmﬂ' it through the eaisson and means
- for foreing compressed air into the caisson 130 1
‘maintain 1‘0 substantially free from water.
2. Aqubaqueous rock-breaker conswt]nwof]
~atubularcaisson closed at top and open at bot-

‘tom and-provided with longitudinal ﬂ'uldes,j:-'_
| son- and adapted to connect with the weight

- asd4 in combination with a welght as J, mov-

. able on the gnides in the caisson and adapted.:?
to hold a roek—bleakmﬂ* chisel in its lower:
end, means for eleva,t,mﬂ' the weight in and
~dropping it through the caisson and means
for foreing comprebsed air into the caisson to
‘maintain 1t substantially free from water.
3. A subaqueous rock-br eaker having in
eon*abmatmn a tubular caisson closed at top-
and open at bottom, a weight adapted tohold |
~ a chisel lonmtudmally mova.ble in said cais- .
80n,
welrrht and means for conneetmﬂ' the Welﬂ'ht_-
: aud caisson together at will. o

4. A subaqueous rock- breaker havmﬂ' m,

20

35

. a weight a,dapted to hold a ch1sel 1011@11311-'
- dma,lly movable in said caisson, means for

45

‘means for raising and dropping said

eombmatlon a staging having an opening

therethrough, a tubular caisson closed at topf'

and open at bottom passing through opening

raising and dropplnﬂ‘ said weight and aclamp

adapted to secure the caisson “to the staging |

arranged as deseribed to have & capaelty to_ | when drawn upward to the dlsenﬂ‘aﬂ‘mw de- |

| rotate with the caisson. |
~ 5. A framing or derrick, as D D/, ha,vmﬂ'; B
ﬂ'uldes as D% in comblnamon with a tubular 1
caisson arranged to extend down into water
beneath smd derrick, a weight vertically

movable in the cms&ou and adapted to holda |

U

-rnck hrea,kmtr chlsel a md as K extendmﬂ*
| _-thI‘OUU‘h a stufﬁnﬂ'-box in the top of the cais-
| son and adapted to connect with the weight
_aforesmd to raise it, a cross-head, as K2, mov- 50
ing in the guides D® and connected to the top
1 of. 10d K, a cord connected to said cross-head

and Ieadmﬂ' over a pulley on thederrick to a

| hmstlnﬂ'-dl nm and means, as hook-arms M M,

for COHHthII]ﬂ‘ the top of the ea1sson to the

'emsmhead K2 | , .
6. Aframmﬂ' or delrmk as D D‘F ha,vmﬂ‘ |

-.'gmdes as D3, 'in combmatmn with a tubular

calsson arranﬂ‘ed to extend down into water

55

| beneath sald derrick; a weight. vertically 6d
‘movable.in the caisson and ad&pted toholda
rock-breaking chisel, a rod, as K, extending

through a stufl nmbox in the top of the cais- -

aforesald to raise it, a cross-head, as K*, mov-

ing in the guides D? and connected to the top
of 10(1 K a cord connected to said eross-head

65

and lea,dmn' over a pulley on the derricktoa

hmstmg—drum means, as hook-arms M M, for =
. | connecting the top of the caisson to the eross- 70 =

head K* a,nd means, as clamp G, for holding -

the caisson in depr eseed poqmon

- 7. In asubaqueous rock- breakei dtubular

‘caisson closed at top and open at botfom in
combination with a weight adapted to hold a
chisel and - lone*ltudmally movable in said .
caisson, said weight having a catch-engaging
deviece at its top, a catch mbuated in the cais- -
son above the weight and also lon gitudinally
movable therein, smd catch being adapted to 8o
| engage and hold the weight when forced

aﬂ'amst its top, means for moving the catch

in the caisson and a eatch- dlsenﬂ'amng device

situated at the top of the caisson and where-
35

by the cateh is made to disengage the weight

vice.
' BARTON H OOFFEY

: Wltnesses |
| CHAS. F MYERS
D. STEWART
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