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. ROCK-CHISEL MACHINE FOR CHANNELEXCAVATION.

| No.920,031. :',_'_".”"?-;_:_]f..j_f_}f.sPfe__éiﬁca}ﬁbii;of Letters Patent. Patented April 27, 1909.
' Application filed December 17, 1908. Serial No. 467,936. .

_ ! “various angles in accordance with the angle
Be it known that I, Warrer D. CUTHBERT, | OT PO sition in which it may be-desired to
a citizen of the United States, 're'sidiﬁg*-atf-drive-the--,chisel;i-:-_' I
Mobile, in the county of Mobile and State of | - The object still further of the invention is o

To all whom it may concern:

Alabama, have _inventedr,fc.er-ta,inf--fIieWi and | -to-"pjfovide-certa;i'lij.de_tailfcdnStructiOH and ar-

useful Improvements in Rock-Chisel Ma- rangement of the several parts of the ma-/

chines for Channel-Excavation, or which the | chine, and to furnish an apparatus by means
following is a specification. ~ - - | of which the chisel may. be given unusual

~ This invention relates to river channeling | force and an increased number of strokes per 65

i

10 or excaf_mtiﬁg;,fmld-}-;'p@l"_tainsJeispe_ciaglljr' to o | minute.

- machine O”r".'appamjtus}.--;{fm"{.';-ijopemtihg:_1*0&:1{-’_-__ - Qther objects, advantages and improved
chisels. : © L Tl ene TR T 1 results are attainable by and through the
The invention is designed to mmpart to. ‘general construction and arrangement of the
- a chisel a reciprocating sliding movement various mechanisms hereinafter to be de- 70
15 without 1*ewr01*:riﬁg--theﬁ(’}llisel;?aiid-iﬁSi:_.thei‘éme'- “seribed in detail. | | | ”

not a drill, nor 1s it capable of a drilling op- ~In the accompanying drawings forming
eration, but the purpose of the chisel 1s to | part of this application: Figure 1 is a side
crush, break or cut such stone or rock as may | elevation showing, without details, the ap-
be found in rivers or harbors ‘which is too | plication of the 1nvention, the*dotted lines 75
o0 soft to be effectively blasted and yet too hard | showing the arc in: which the chisel boom
or solid to be removed by a scoop or hoisting ‘may be turned. Fig. 2 is a plan view of

bucket. The purpose. of the chisel is distin- ‘what is shown in Fig. 1, showing gears and
ouished irom ‘the well known drop-chisels | sharting connections from the hoisting en-

operated on the principle of a steam hammer _gine to the boom or truck which carries the 80
or pile-driver. . . )chisel and driving engine. Fig. 3 is a side

The object of the invention is ..t_o'.lpi'*ﬁiiﬁide ‘elevation of the ‘boom partly broken away

means for operating a rock-chisel at vari- | and showing the chisel engine in dotted lmes.

b2
oo

~ ous angles and depths under water for the | Fig. 4 is a plan view of the boom partly -
~ purpose of cutting and severing rock and | broken away showing the chisel engine there- 85
a0 stone into such condition as may Dbe found | on. Fig. 5i1s an enlarged section on the line
. pecessary f(jr--r'e_mmralfromthé_i&fatar;_an'd"th" ‘a—a, Fig. 4, partly broken away. Iig. 6 1s
provide means for giving the chisel a slidable | a detailed section on the line b—b, Ig. 4,
reciprocating motion at such- angles and | showing a pair of roller bearings for the chisel
~ depths as t11ej.;:'011-i_Sel-f-:f.:imy;:-be’-:-placed‘_iri- for | bar. Kig. 7. is a detailed elevation of part of 90
a5 driving it into or '_thmugh-;bed-;bottorﬁ-:'s_t_o_ne'. ‘the boom-rack, rack-pinion and boom rollers.
orroek. -1 Fig. 8 is a detail elevation of part of the top =
- A further object of the invention is to pro-- of the boom showing its special construction.
vide a steam engine for operating- a chisel | Fig. 9is anend view of the boom showing the
~ which is connected to the piston-rod of such | chisel-bar in section. Fig. 10 is a detall sec- 95
40 engine so as to be given every movement of | tion of the chisel. ‘Tig. 11 is a longitudinal
~ the piston-rod. - -~ .. | section of ‘chisel engine. Fig. 12 1s a side
A further object of the invention is to Pro- |

et . _ | elevation of the valve levers, showing 1N sec-
vide a special arrangement o1 inclined planes | tion the coupling hetween the piston and the
~ for controlling the steam chest valves of the | chisel-bar, and one of the inchined planes se- 100
45 engine, and {o furnish a pecuhar arrange- | cured to said bar. Fig. 13 is an end view of
" ment of levers operated in connection with | what is shown in Fig. 12, also showing the
the inclined planes and a reversing lever. | racks and part of the boom in cross-section.
A still further object of the invention is | ig. 14 is a part section and part end eleva-
- to provide especial means. upon which the | tion of the. chisel-engine. Fig. 15 is a de- 105
50 chisel engine is mounted and carried with tailed elevation of part of the chisel-bar
" such means to various angles for operating showing  various inclined planes thereon.
‘a chisel as occasion may demand. . | Fig. 16 is & section on the line ¢—c¢, Fig. 15.
" The object still further of the invention 1s Figs. 17 and 18 are sectional elevations show-
to provide a hois_ting_’_engine-,_'_'_s_pécia;lly”izge_f_a,red]- ing various positions of  the steam - chest 11¢
for operating the mechanism which swings | valves and their operating levers. S '
~ the chisel-engine and its carrying means to | - The same reference numerals denote the -

o
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par 8 in alined position relative to the piston-

~engme is fixed in the other

& ' | 020,031

same parts throughout the several views of
the drawings.

LIhe whole apparatus is shown upon the
deck of a dredge or scow 1, but the machine
may be anchored or fixed to some other oh.
Ject or in such position as will permit the
chisel 2 to cut or be driven into rock or hard
earth for severing or crushing the same. The
bow of the scow is cut away at 3 to permit
the boom 4 to be swuung to vertical or other
position as desired. The boom COMPTISes
four angle-beams 42, a top lacing 5, and side
plates 52, said beams and plates converge at
the chisel end of the boom into square end
(Fig. 9) having blocks 6 and bolts 7 for slid-
ably clamping the square end of the chisel-

rod 9, to which the rcund end of the bar 8
1s connected by a coupling 10. The chisel-
Or upper end of
the boom by securing the cylinder 11 to
angle-nlates 12 of the boom, so that the on-
gine 1s carried with and by the boom in every
movement of the latter. The boom is hung
to swing by means of a shaft 13 extending
through I-plates 14 having a connecting
base-plate 14#, which plates 14 are held from

- siiding by the said shaft and between which

30

40

45

50

L -p.}
Y

‘chisel and its

plates the boom slides. The boom 1S ar-
ranged to be turned oz swung with the plates
on the shaft 13 for the purpose of fixing the
chisel in operative position at various angles.
The boom is swung on the shaft 13 by means
of a derrick 132 having a guy-rope 15, and

hoisting cable 16 operated by a drum 17,
‘which 1s operated by

suttable shafts and
gears from a two-cylinder hoisting engine 18,
on the deck of the scow. ‘Te hoom with the
engine (hereinafter to be dn-
scribed in detail) is reciprocated by the shaft
13 having a worm-gear 19 keyed thereto and
meshing with a worm 20 on a shaft 21 which
18 driven from the hoisting engine. The
shaft 21 and the holsting engine shaft 22 are
connected by gears 23, one of which is slid-
ably secured to its shaft so as to disengage
the other and thereby disconnect the hoist-
1ng drum during the driving operation of the
chisel. The shaft 13 has keyed to it a pair
0f pinions 24, which engage racks 25, suit-
ably secured to or hung from the inner sides
of the boom by hanger-plates 26. A nair of
track rollers 27 are loosely mounted on the

shaft 13 adjacent the piuions 24 and engage

& boom track formed by angle-plates 28 se-
cured to the outer side of the poom-sideg 44

A series of smaller track rollers 29 are mount-

e on the inner side of the I-plates 14, and
engage the plates 28.  Guide-rollers 30 for
the chisel-bar are positioned central of the
boom in pairs, the rollers of each pair being
Jjournaled at an angle to each other (Fig. 6)
by means of forked journal blocks 31, bolted
to the boom. 1t is obvious that {he boom
and the elements carried by 1t may be slid

varied by adj wsting one or more

back and forth according to the revolution of
the shaft 13 which revolves the pinions m
mesh with the racks, for the purpose of {ixing
the boom at various depths desired for oper-
ating the chisel. -

The engine for operatmg the chisel has a
steam chest 32 on each end of the cylinder
11, such chests being connected by a pipe 33,
having an exhaust pipe 34, and ench chest
1s supplied with steam by flexible pipes 35.
Steam ports 36 of the evlinder are connected
with similar ports 37 of the steam chests, and
the chest-valves 38 are operated by a valve-
rod 39.  One end of the evlinder js provided

with a hole 40, for g (standard) check-
valve, and this end of the cylinder has an
excessive amount of clearance to allow
steam 1n this end of the eylinder to COMPTESS
and stop the piston 41 and arrest the nmove.
ment of the chisel, and thereby stop the
pisten and the chisel gradually.  The point.
of steam admission 1y be changed or
\ of four in-
clined planes on the chisel-har or piston-rod
30 as 1o admit steam into the evlinder after
the piston has passed the port 1 this end of
the evlinder, and thereby move the eylinder
back and forth until it wncovers the saldd
port. The four inclined planes 42,43, -4

and 45 are engaged by rolers 46 mounted on
o bar 47 siidable in a bracket 48, fixed to

the boom, and the slidable movement of said
bar is limited by stop-pins 49 on said bar
which is operated by the chain of valve
levers 50, said levers having a reversing-rod
ob connected therewith, Tt is obvious {hat
by adjusting the inelined planies on the
chisel-bhar op piston-rod, different eut-oifs
may be made, and by removine the mtep-
mediate planes 43 and 44 steam will be
admitted throughout the entire strole of the
piston.  An exemplification of the relative

L Varyving positions of the check-valves, and

the piston and the valve levers is shown in
IFigs. 17 and 18,

Lt will be observed that in the event of the
chisel missing a roek or stone the mpact is
counteracted by and expansive use of the
steam 10 the elearance end of the cvlimder
controted by the intermediate planes 43 and
L In the event of the chisel SUTIKING o
rock or other substance without pPassing
through it and thus stop the piston in the
center of 1ts stroke, the expansive valve will
close the nearest port thereto Gf sof for an
carly cut off) and the port 11t the other end
of the cylinder will be opened to exhaust,
the reversing rod may then be operated to
force the piston to its starting point.

in opevation, the boom is SWUNe by means
of the hoisting engine, derriek and SUN-TOPCeS,
to such angle or position as may he desired,
the hoisting engine is counected with the
noom sliding mechanism by means of the

| slidable gears so as to slide the hoom and
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~ said operations, that the boom may be raised
and swung back upon the decle of the dredge | ¢
for mspectlorl and repair or for changing or
5 renewing the chisel, and it will be seen th“tb
the whole app&ratus is one of compactness, | .
~durability and great power in giving Lhe_}
chisel such force that one blow thereof will,
01':
crush a rock 111130 condition to be removed.
by a ompple scoop or bucle::eu In ‘the uq*ml-_-:

20

Lo
ot

50

40

49

50

Ct
S

| o \ o ) .- - : -

all ‘the elements carrled by 1t t0 such depth

 as may be desired, the hoisting engine is then
disconnected- Whlch leaves: the. boom. fixed .
in said swung and depth posltloﬂs then the
‘chisel engine is operated to drive the Ch1801
“in quick reciprocative motion..

Tt will be understood that thﬂ- dredﬂe mady.;j_: R
be moved in the usual manner of dredfrmﬂv-r
that the 1
'swmcmo of the boom may be ELCCOIllphSh{ ad

during the aforesaid operations,

at intervals as oceasion inay demand during

10 ordm&ry cases, suflice to split, break’
way. .

ters Patent i 1¢; | : |
1. In a rock dugelmﬂ machm
atmﬂ' non-r otatable ch f—*ﬂl a gwmﬁ m

atmﬂ the chisel Wlthout Moving
.:md means fOI‘ swinging the boom

In a rock 'ch1se,1m0 machin e, & Ieelpl‘o--
atmo non-rotatable chlse] a4 swinging and
qhdmﬂ boom in and from. which the chisel is
' opemted means carried. by
operating the chisel, means carried- b*ﬂ/‘ thej
boom for sliding 1L, :amd mm*’m for SWl*W}ﬂG'_ '

the boom.

3. In a rock chlselmo nmchme, a recipro-
:ating non-rotatable az:]mseljI a pivot boom m |
and from which the chisel is: reciprocated,
means for swinging the boom so as to place
the chisel from vertical to various angles,

the boom upon Whmh the latter is pwoued

means connecting the shaft with the boom to-
slide 1t, and means to reciprocate the chisel
mdependen‘t ot the swinging and falldmbf .

movements of the boom. |

5. In a rock chiseling méchme a qwmg-—.i-
able slidable boom 9 non- I‘otamble chisel
slidably mounted on the boom, a sh aft upon

 which the boom is pivoted, means for swing-

60

- the swin 0“1110

65

ing the boom, mechanism operated by the |
shaft for Q..hdlng the boom independent.of
‘movement, and- an enﬂ‘me?,{
_mounted on Lhe boom. for recmmcatme “the
chisel mdependent oi 'Lhe movements of the*

boom.

. Hmvmﬂ thus descnbed m}r mventmn Whatl
- I claim as new md desne L@ secure. m* L(—"’*t-.,_

‘6(;11)1 0- |

boomf
'~ or beam in and from which the elugel is oper-
“ated, means carried by the boom for recipro-
he boom_

the boom for

r cahart, a boom pwoted on the shaft, mech-—
anism connecting the shaft with the boom to
slide it, a non- rotatable chisel carried by the.
“boom, and an engine mounted on the boom
to reciprocate the chisel ind lependent of the
o -_Lmoveme“ﬂt of tl e boom.

Todna 1005 Chl%E‘]JI]O ma,(,hme a boom

pivoted to swing and to ,s;,]_lde 3) Iemprocatmcr .
chisel GwI‘ll(‘d ’ﬂ the boom, means for swing-
‘ing  the boom, mechanlsm for sliding the
-_boom an engine for operating the swinging
'me‘ms ‘and slidable mechamqm, and an en-
‘gine carried by
‘the chisel 111dupendem of the movements of
i the chisel. - -

‘the boom for reciprocating

In a rock ch1selmg machu e, & TecIpro-

the chisel and adapted to swing and to slide

“independent of the reciprocation of the chisel,
‘a shaft upon which the boom is pivoted, pin-
“ions secured to the shaft, rack-bars attached

to the boom and eng a@ed by the pinions to

shde the boom, a,nd means for driving the
shaft. .

9. In arock ehlsehno machme, a SWInEINg

‘boom slide plaﬁceg thr ouwh which the boom
i shd a shaft working th ough the plates to
‘hold the—m from shdmﬂ but permitting them
to turn thereon with “the boom, means for
| swinging the boom, mechaniem to convert a
'fl‘otatmﬂ* mmrement of the shaft to a sliding
movement of the boom, and means for re-
}volvmm the sh&f‘t ' |

10. In 2 rock chlselmg machme a boom,

o chlsel qhdaole on the boom, a shatt havmo
fixed journals, -

lates at Lhe sides of the
boom. throuah which the latter slides and
through w mch the shaft extends for pivoting

| the boom and the plates, mechanism con-

11ect111<1~ the shatt and the boom for sliding

“the la,ttel an engine carried by the boom to

slide the chisel 11’1dependﬁnt of the sliding of

11, 111 ) rock chlsehng ma,chme the com-
bmatwn with a slidable chisel, of a boom

having ﬂmdmrollerq for the chisel-bar and
converging into a centralizing end for said
bar, adjustable blocks within said end for
_"shda.bly clamping the bar, and an engine
carried in the other end of the boom Tor oper-
'-atmﬂ the chisel. o

12 Ina 1‘091{ chlselmff machme the com-

'.bmamon with a Shda,ole boom, a chisel car-
ried by the boom and slidable thereon inde-
"filpeﬂdont thereof, .and mechamsm for shding
‘the boom, of an engine having its cylinder se-
1 cured to and between the sides of the boom
‘and slidable with the latter, and its piston
s od coupled to the chisel- bar for reciprocat-
ing the chisel mdependent of the movement .
- of ‘the boom. |

13, In a 1"06.13.:. chlselmﬂ* engine, the combi-
nation with a slidable boom 9, GhlSOl shda,ble

6. Ili a mcl?,: ChlSE}hHG machme a dlwen i Wlth a.nd adap’oed to be rempxoca‘red In the

-]
A

20

'ca‘tmﬂ non-rotatable. ehlsel 2 boom carrying -

o
b

00

100 N

105

1 the boom cmd means for 1‘013‘1131110 the S&Id _‘

means detachably connected with the swmﬂ—-? ;-F‘*haft S -

ing force for sliding the boom independent of |

the remprocatmﬂ movement of the chisel.
4. In a rock chiseling: machine, a SWIRG—_:

“able slidable boom, a non-rotatable chiselcar- .

ried by the boem a shaft extending across

1190

115_'

120

126

130
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boom, mechanism for sliding the boom, and

an engine carried by the boom and having its
piston-rod coupled with the chisel for recip-
rocating it. _

14. In a rock chiseling machine. the com-

bination with a swinging and sliding boom, |
means for swinging the boom, and a chisel

slidable with the boom and adapted to be re-
ciprocated 1 the boom independent of the
siiding movement of the boom, of a driven
shaft upon which the boom is pivoted to

swing, a pair of racks carried by the boom, a

pair of pinions secured to the shaft and mesh- .

ing witn the rack to slide the boom, a palr of
I-plates through which the shaft extends and
between which the boom is slid, and an en-
gine mounted in the boom and having its pis-
ton coupled with the chisel to reciprocate it.

15, The combination with a boom having ;

racks, and a driven shaft having pinions
meshing with the racks to slide the boom, of
a pair of plates pivoted upon the shaft and

forming guides in the sliding of the boom
therebetween, of a pair of rollers loosely

mounted on the shaff. between the pPINIONS

and the said plates and working against

tracks projecting from the boom, and a series

of rollers mounted on the said plates for the
travel of the boom.

e —————————— e

:

15 mounted to swing, of the shafts and Tear-

lng connecting the said shaft with the hoist-
Ing engine to swing the boom, and mechan-
ism connecting the said shaft with the boom
for sliding it.

17. The combination with an engine for
operating a rock chisel having a series of in-
clined planes adjustable on the chisel bar
which is coupled to the piston-rod of the on-
gime, and the steam chest valves of the on-

- gine having a valve rod, of the slidable hay
having limiting pins, a pair of rollers on the .

bar to engage the inclined planes, a series of
valve levers connecting said bar with the

- valve-rod, and a reversing lever connecting

the levers and the rod. |

8. "The combination with a boom, and the
engine mounted thereon, of a bracket fixed to
the boom adjacent the piston rod of the en-
aine, a bar slidable in the bracket and having
limiting pins, and a pair of rollers on the bar,
of a series of levers connecting the valve rod
of the engine with the said bar, and a series of

inclined planes adjustable on the piston rod

and adapted to engage the said rollers tor
varying the stroke of the engine.
In witness whereof I hereunto set my hand

1n the presence of two witnesses.

16. "The combmation with a boom, a chisel

reciprocated in the boom, an engine mounted
in the boom for eperating the chisel, a hoist-
ing engine, and a shaft upon which the boom

WALTER D. CUTHBERT.

W’ritm-_}.ss es:
J. D). MEADOR,
Paurn C. Boupousgurn.
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