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UNITED STATES

PateEnT OFFICE.

AUGUST O. BOSTROM, OF WASHINGTON,

DISTRICT OF COLUMBIA..

HYDRAULIC EXCAVATOR.

SPECIT-"‘ICATION forming pa t of Letters Patent No. 363 '796, dated May 31, 1887,

* Application ﬁled Anﬂ'u%t &, 1‘-‘86 ‘Smml No. “10,‘219

(No mmlél.}

0 all whom it may COnCern:

Be it known that I, AucusT O. BobTRmr
of Washington, D1..:,~L11(,t of Columbia, have 1n-
vented a new and useful Improvemeut in Hy-
draulic Excavators, of which the following is
a full, clear, and emct descnptlon l*efelenee

bemﬂ had - to the accompanying drawings,
,making part of this specification.

My invention relates to a consfruction and
arrangement of parts of ahyvdraulic excavator,
whereby they are brought into compact shape,

nnnecessary bends in the suction or discharge

pipes avoided, and the apparatus adapted to

discharge the spoil with eqnal facility on either

side, and to the construction of the cutting-
tool, the means for actuating the same, and to

the construction of the joint in the suction--

pipe.
It consists in locating the suction and dis-

charge pump as near as practicable to a line

running transversely through the pivotal een-.

ters upon which the boat is swung for the pur-
pose of relieving the discharge-pipe from un-
due strain or twisting, and preferably in close
proximity to and upon the same bed - plate

with its actuating engine or engines, and in.

the employment of a reversible pump adapt-
ing the spoils to bedischarged upon citherside
of the boat without the nse of abrupt bends in
the pipe for that purpose.

1t further consists in a novel constr uct 011 of
the cutting-tool, and to anovel arrangement of
the suction-pipe in connection therewith,
whereby the said tool is adapted to cut upand
down, and also laterally in either direction

when required, and to dischargeits spoils cen-

trally of its width into the suction. -pipe.
It further consists in a novel arrangement of

the mechanism for actuating the cuatting-tool,

whereby its operation 1s rendered certain, its
adjustment to its work facilitated, and liability
to disarrangement or obstruction of the driv-
ing mech'mlsm obviated.

Tt further consists in eertain details of con-
struction and arrangement of parts, herein-
after deseribed and claimed.

Intheaccompanyingdrawings, Figure Lrep-
resents a vertical longitudinal section through
the hull of a vessel hewmg my 1mpr0vements

applied.

I‘lg. 11l 1s a vertical ]011“1131](111]&1 scetlon
through my improved Suctlon -pipe joint; and
Fig. IV is a rear elevation of the same, partly
in section. IFig. V 1s a vertical seetion through
the improved cutting-tool, showing one side
thereof in side elevation and the end of the
suction - pipe connected therewith in section;
Fig. VI, a rear elevation of said tool, partly
in section; and Iig. VII, a side or end eleva-
tion of the pump.

A indicates a flat-bottomed boat of any suit-
able construction, except that preferably it
is recessed longitudinally and vertically at its
forward end at A’, to accommodate the verti-
cally-adjustable end of the suction-pipe carry-
ing the cutter, for a purpose that will appear.
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The boilers, (indicated at B B,) preferably

two or more, are located at or near the center

of the vessel, and in rear thercof, and prefer-

ably about in the same transverse line with
the centers upon which the boat is designed to
swing, 18 located the pump C, and in rear of
the latter, and preferably on the same bed-

plate, C',with the pump, the engines D D’ are

located, sald engines being connected in any

the shaft C° of the rotary pump C. These en-
oines and the pump may be of any usual or
suitable construection, except that for the pur-
pose indicated 1t is preferable to make the
pump reversible, or in such manner that it may
be made to discharge the spoils on either side,
as convenience ornecessity may dictate.
may be done by making the pump-case to ro-
tate sufficiently to bring the discharge-outlet ¢
or ¢ upon either side; or said pump-case may
be provided with two outlets arranged upon
opposite sides, one of which outlets will be
closed in any suitable manner when the other
is open to discharge the spoils.

From the forwmd side of the pump- .case a
suction-pipe, I, extends forward, as indicated,

nating in the recess A’, said pipe extendingin

This
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-suitablemanner with the boilers, and by means -
of conneécting-rods and a crank or cranks with

30

S5
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~and passing through the rear wall of and termi. -

93

1"'10*11t line, or ne‘u'ly so, from the pump te

ne’ar' its forward end, where it is preferably

bent to an angle of twenty-two and one-half de- '

grees, Or there about, to the line of the main

Fie. IT is a plan view of the same, | portion of Lhe pipe, fm f:....pnrpase that will ap- 1co
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Totheend oifthis pipe, through suitable
filanges, is secured one part, I, of
joint, the other portion, F’, of said joint being

- secured in a suitable manuoer to an adj ustftb]e;

extension, I, of the pipe I, the outer or swing-
ing end of Wthh portion carries the cuttlno-
too] as will be explained, The part Fof the

JO]llt is flattened on its sides and expanded |

vertically,and the adjoining end of the part I,
fitting within the open end of part I, is cor-

respondingly flattened and expanded, and has

- 1ts end cut away in such manner as to causeit

15

‘to assume a form approximating a
cylinder, the flattened side w alls of the part
nd fitting snugly the side walls

transverse

I overlapping a

~of the part I and preventing lateral play or

20

- relation.

swing of the latter, while permitting free ver-

tical movemens thel eof as mll be 1eadlly un-
derstood.

The part I¥ 18 pr ovlded with side ﬂmmes, 7/,
preferably curved in thearc of a circle concen-
tric with the pins or trunnions f7, formed on
the part I, and eyes on the links f* f? connect
with said pins, and the opposite ends of the
links pass through perforations in the lugs or
flanges f,and are secured tothe latter by nuts,

which permit their adjustment for bringing

the two parts of the jointinto proper working

tical movements of the part ¥ within certain

limits 1indicated, and controlled by stops or

10

Shouldersf I withous disturbing the work-

“ing relation of the parts, and at the same time
35

the links serve to stiffen theparts of the joint
against relative lateral movement.
T is designed to be adjusted in a vertical di-

rection only, and is held against lateral move-
ment relative to the vessel by suitable lateral
stays or guys, whicih will be referred to, and
this action is materially assisted by the joint
described.

Where lateral as well as vertieal movement
of the cutter relative to the boat is desired,
the ordinary spherical joint may be employed.

The pipe or extension I may be of any
length required for cutting to the desired
depth without passing beyond an angle of
forty-five degrees, or thereabout, to the hori-
zontal plane of the pipe L, thereby, in connec-
tion with the bentend of the pipe E, to which
it is jointed, avolding any abrupt bend in the
suction-pipe. |

The form or construction of the cutting-tool
and.the arrangement of the suction-pipe in
connection therewith are indicated in I‘ln's A%
and VI. -

G represents a short section of the suction-

- pipe, provided with a suitable flange, through

GO
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which it issecared to the swinging end of pipe

I, said section below the flange being flattened
laterally and expanded vertically, and pro-
vided at its lower end with a fork or diverging
arms, ¢ ¢, terminating in short sleeves ¢’ ¢, in
which the shaft 4 of the revolving ecutter is
mounted. This shaft  has a gpmcket wheel,

a socket-

The trunnions f’ can turn within
the eyes of the link f* to accommodate the ver-

Fhe pipe

tween the arms ¢ ¢, through which motion is

imparted to the shaft and The rotary cutting-

tool by means of an endless driving-chain, as -
The ends of the sh%tt I extend
‘beyond the bearing-sleeves ¢ ¢, and have se-

will appear.

cured to them the cutter heads or hubs I and
I, made each in the form of a hollow frustum
of a cone and secured to the axle through a
central hub or sleceve, the outer shell of the
cutter-head overhanging the central sleeve and

terminating each in a perforated rim, 1% which -

revolves in close proximity with the flattened
side of the pipe-section . T'o each hub and

‘rim thus formed aund arranged is. seceured a
cutter composed of a conical “central drum, J,

which.fits over and is secured to the hub I, (or

I’,yand is provided with a series of curved or

concavo-convexradial blades, 7, formingscoops,
which serve, as the cutting-tool 18 rotated, to

pick up or cut andcarry in toward the central

drum, J, the material operated upon. These

blades terminate at one end in contact with

and are secured in any sultable manner to the go

arms or spokes of the perforated rims I* and

preferably project radially slight'y beyond said

rim, as shown in IFig. V. The outer ends of
these blades have en(*h a spirally -arrapged
blade, j’, secured to them, which serves the
double purpose of partmlly closing the space
between the blade 7, to which it is j'oiued, and

the adjacent blade, and thereby forming, in
connection with said contiguous blade and the-
100

flange 1%, a bucket for the retentlon of the cut
nnternl and also of a cutter for adapting the
tool to cut laJtel '11]3? 1n ellher airection-when
required. o |

The openll] os ¢ 1n the 1‘1111.1"" connect with
openings ¢ in the sides of the section G of the
suction-pipe, as in the rotation of the cutter
they pass by the latter, and the spoils will thus
be drawn from the bucket in rapid succession,
in a manuer that will be readily understood.

The openings 4" in the flattened sides of the
pipe G are by preference made tapering in
width from front to rear (relative tothe move-
ment of the cutters) in a manner indicated in
Ifig. V, as by this construction,when the bucket
is full, the largest area of escape-opening is
obtained, such area gradually diminishing as
the contents of the buckets are drawn off,
thereby insuring a proper discharge of the
spoils and preventing a too free admission of
water. 'I'his latter action is assisted by means
of curved laterally-extending guards or hoods
L, secured to the pipe G -‘tbove the cutting-
tooli, which, as the buckets are subjected to
the action of the suction-pipe, prevent a too
free admission of water at the periphery of the
cutting-tool and compel if; to enter at the ends
between the spiral blades §', or in close prox-
imity thereto, and thereby to wash inward the
contents of tlm buckets toward the SHCtIOH-
pipe.

The hoods or guards should be arranged to
overlie the buckets just at that point where
in rotating they open into the interposed sue-

H, secured to it centrally of its length and be- | tion-pipe to discharge their contents, and 11_1

75
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stch close proximity to the peﬁ phery of the

-cutter-wheels as to prevent a too free inflow

of water to the buckets at that point, thereby
compelling the water for the supply of any
vacuum created in the buckets by the action
of the suction-pipe to enter mainly at, or near
the outer ends of the buckets, and thereby to
assist in washing the spoils 1nwm1 longitudi-
naily toward. the suction-pipe.

the buckets are open at the periphery f01 the
free admission and expulsion of water. The
admission of water to the suction-pipe may be

further regulated by means of slides I/, which .

may be moved i lnwar d-to diminish the capacity

of the openings ¢’ as required, to prevent the

inflow of water. These shdes are arranged at
the sides of the flattened sections G bebwoeu

said sides and the rims or flanges 12, and may be

controlled or adjusted from the boat in any
suitable manner by means of rods /. j
the cutting-tool constructed as described it is
adapted to cut up and down, and also later ally

when 1t is required to mov e it laterally at the
cend of its vertical throw or movement. |
It is preferred to move the cutting- -tool

downward to the required c]epth in the are of
a circle of which the joint I ¥’ in the suction-
pipe is the center, and then swinging the boat

and cutting later &l]y the width of the cutting-

tool to move it upward again to the sur face
then again moving laterally the width of the

cuttnw tool to 1epem§ this operation until the
desired width of channel i1s cut.
seen that the cutting-tool is divided centrally,

It will be

one half moving upon one side and the other
upon the opposite side of the flattened pipe-
section G, arranged between the two parts, and
receiving the spolls through openings in ifs
flattened sides, as explained. The cutter-
shaft carrying the sprocket-wheels H receives
motion through an endless chain, (indicated in
dottcd lines mt "\I,) and which pdSSE‘S around a
located in line or nem]jf in line W1th the
joint in the suction-pipe. This shaft (indi-
cated m dotied lines at m, Fig. II) is provided
at one end with a bevel-gear, m/, which en-
cages a bevel-gear, m’, on the forward end of
a longitudinal shaft, w’ which at its rear end

is provided with a pulley at m, connected by

a Suitable band with a driving-pulley on the
pump-shaf{t C*. Other equivalent means may

- be employed for driving the cutter; but those

6o

described are admirably adapted to the pur-

pose, are not liable to disarrangement of parts,

and freely accommodate themselvus to the ad-
- justient of the cutter, as desecribed.

The pipe I’ has suitableguys,n n j(301]:ueeted
with it nearitsouterswinging end,and extend-

ing thence to the sides. of the boat, to which |

the ey arc connected aboutin thesame tr ANSVErse
line with the joint in the suection- -pipe,in such

manner as to prevent lateral swinging of the

pipe B withoutinterfering with its free verti-
cal movement, and in t-hig action they are
materially aided by the construction of the

At all other |
points in ‘the periphery of the cutting-tool

- With.

suction-pipe joint, as deseribed. P P’ are

standards arranged on opposite sides of the re-.

cess A/, and preferably near the sides of the
bow of the boat, said standards converging to-
ward and belnn united at their upper ends,

70

where they ovelhfmn' the bow of the boat and.

form a support for the guiding sheave or pul-

ley p. |
A chain, Q, connected at one end to the

swinging end of pipe I/, extends thence up
over the sheave p and down to a wineh, (indi-
cated at ) which may be operated in any
suitable manner, but which in practice will
be oper ated from the engine for effecting the

8o

raising and lowering of tlle cutting-toolin the

manner described.

The guards or walls of the boat are 1)@1[’0
rated ve1tlcﬂly at the sides adjacent to the line
of the transverse discharge-pipes, (¢ amd ¢,)
for the reception of the spuds S or 8, which

‘are forced alternately and by any suitable

means into the ground at the bottom of the
channei,and form the pivotal centers on which

the boat is swung from side to side of the

channel by an intermittent movement or ad-
justment thereof in operating the cutting-tool,
as above described. Thusin tlledmwmo I‘w
11, the boat is represented as being swunﬂ' on
the line ¢ & upon the spud S asa 1Jw0tal cen-
ter,.
pleted the side of the ‘boat upon which the
spud S’ is located will be in advance, ob-
liquely, of the side carrying the spud S, and

the spud 8 being then inserted in the ground
and the spud S ‘Fllhdl&Wl] the boat will then

be swung madua]ly back on the line b ¢, after
which the spud 8 will again be used and the
spud 8" withdrawn, thus giving the cutting-
tool a zigzag advqncmu movement in its op-
eration, as described. A rope (Indicated at t)

nay be used when required, said rope extend-

ing from the stern of the bOiLt to a suitable
anchor, for preventing undue strain on the
spuds from the strength of the current or other
cause. Ropes or cables ¢ * extend also from
the bow of the boat to each side, and are con-
nected with suitable anchors at the sides of
the channel, and serve for the adjustment of
the boat from side to side, as explained, and
for holding the boat steady wlile the cutters
are moving in a vertical path. These ropes
in practl(,e may be connected at their inner
ends with a suitable winch or winches, v ¢/,

which may be operated by hand or ﬁom the'

engine in.any suitable manner.

bmta,ble projecting bumpers, w, protect the '

sides of the boat.and the projecting end or

{ ends of the discharge-pipes from i injury when

the boat is lying ab A whart or against another
vessel.,

95

When its movement on said line is com-

100

_________________

[05

110

11y

f 20

Having now desulbed my uwentlon Iclaim -

.‘-IJS DGW—-— |

1. .Jn a bydraulic excavatm the pump lo-
cated in rear of the boilers and u Ipon the same

130

bed-plate with its r1.(31311‘1.1311:1g encrlne, in combi-
nation with the suction-pi pe passing between

the boilers, and e*itendmrr In a right line, or
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“substantially as described.

‘bination with the suction-pipe interposed be-

nearly so, from the pump to the bow of the |
boat, Substantmlly as described.

2. "[‘he reversible pump loecated in rear of
the boiler and in the same transverse plane, or
nearly so, with the pivotal cénters upon which
the boat is swung or adjusted from side to side,

3. The reversible rotary pump located near
the transverse plane of the pivotal centers on
which the boat is swung from side to side, in
combination with the suction-pipe connected
with said pump in line with its axial center,
substantially as deseribed.

- 4. Thedivided rotating cutting-tool, in com-

bination with a suction-pipe centr al]y arranged |
and connecting with the adjacent ends of the
parts of said cuttmw tool, substantially as de-
seribed.

5. Thedivided rotating eutting-tool, in com-

tween the parts thereof, and the centrally-lo-
cated driving-gear or sprocket-wheel for actu-
ating said cuttmﬂ* tool, substantially as de-
scrlbed i

6. The divided cutting-tool provided with

the curved radial blades, fmd the spiral blades

connected with the Outer ends of the radial
blades and the intermediate central discharge-
openings, substantially as and for the purpose
described.

7. The divided rotary cutter, composed of
the heads or hubs I and I, the conical drums
J J, provided mbh the radial cutters j, and
Splml cutters 5/, arranged and operating. sab-
stantially as described.

8. The combination, in a rotary cutter, of
the divided cutter-heads mounted on a com-

mon shaft, the interposed suction-pipe and |

driving-wheel, and cutters secured to and op-

erated by said cuatter-heads, substantially as
described. i

363,796

9. The eombilia,tion of the divided cutting-

tool, the single suction-pipe interposed be-

tween the parts thereof, the centrally-arranged
sprocket-wheel, and the endless driving-chaln
for actuating the same, substantially as de-
scribed.

10. The combination, with the rotating cut-
ting-tool having the radlally arranged cutting-
blades, forming-intervening buckets open at
the periphery of the cutting-tool, of the guards
L, substantially as and for the purpose de~
scribed.

11. The divided cutting-tool, in combma-
tion with the centrally-arranged sunction-pipe
connected therewith, and having the perfo-
rated sides, and the slides operating in con-
nection with said perforated sides to.regulate
the admission of water to the plpe, substfm
tially as described.

12. The divided cuttmo‘ tool, in combina-
tion with the centrally- arlanged end of the
suction-pipe, having the tapering openings
formed therein for the admission of the spoils,
substantially as and for the purpose deseribed.

13. The single centraliy-arranged jointed
suction-pipe, in combination with. the divided
rotary cutter, the sprocket-wheel connected

| therewith in the same longitudinal plane with

the suction-pipe, and the driving-chain for
actuating said sprocket-wheel and cutter, act-

uated from a driving sprocket-wheel on a shaft

located in the transverse line of the jointin the
suction-pipe, substantially as described.

- In testimony whereof I have hereunto set
my hand this 6th day of August, A. D. 1886. -

AUG. 0. BOSTROM.

Witnesses:
W. P. BELL,
- JNO. AMBLER SMITH.
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