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- This invention relates in general to exca-
V‘Ltmw machines and more particularly to-a
power shovel :0f the back-acting or hoe type,
also frequently referced to as instroke ditch-

% ers or power hoes:

Such excavating machines are widely used

and although a number of different types
- are emploved they all embody . practically
the same essential features and differ.only in
details of construction. = In general such
power shovels comprise a revolvable plat:
“form mounted on a tractor or suitable run-
ning gear; a swingable boom mounted on the
- platform: for up and down movement;:a dip-

10

bucket or dipper carried by the lower end

of the stick; a hoisting'drum mounted on the’
platform and. contr olhng a hoisting line con- -
20" nected to the upper end of the dipper stick;

and a digging drum mounted -on the plat-

_ form and. controlhn(r a digging line or haul-
"ing line connected. to the bucket and-conse-
querntly to the lower.end of the chpper stick.
5 The hoisting line and the digging line con-
stitute the sole means provided for control-
hno the raising-and lowering of the boom

~ and the antnﬂar position of the dipper stick

“relative to the boom. Tt is essentisl with all
-8

line in order to contrgl the:position of the

~ boom and swing the dipper stick for digging. .
- Thus, when hmstmo the boom it is necessary.

5 to maintain a tension on the digging“line
while the hoisting line is-being pulled in by

- the hoisting drum and if any slack occurs in

the digging line (and thisnet infrequently
occurs due to the slipping on the brakecon-

Vi
O

the chpper stiek and :its-bucket swing out-
wardly with ajerk and the boom drops until
the -slack in the digging line -is taken up.
Moreover, with these old types.of construc-

.45 tion, when the digging. lme is pulled in to

5 per stick pivoted to the boomand extendma
above and below. the boom; an excavatmvo‘

30 these constructions tooppose the forces exert- -
ed through the hoisting line and the digging

trolling the:operation of the digging:drum);-

Senal N’o 309 514

’swmd ‘the excavatlng bucLet and dlpper

stick for digging, ‘the ‘boom ‘is wecessarily

lifted up somewhat Thisis-unaveidable but

it is undesirable to have the angular: position

of the boom always disturbed durmcr a dig- .
“Then. again, :in dumpmg ,
the -excavating buckets- of these prior ‘con- -

ging operatlon

structions, it 1s necessary: to relieve the ten-
sion-on the digging line.
bucket and the dipperstick being forcibly
jerked-outwardly ‘and upwardly; the ‘boom
dropping:  To check this, the digging line
maust:be put under tension again. This eper-
ation subjects all .of the parts to severe and
sudden shecks and strains and it is danger-

bles or to cause a.collapse or failing in the
hoisting tackle in -which event the boom -and

This resultsinthe

60
ous‘as it is liable to snap the:controlling ca-

dipper drop to the ground with destructive

force. Moreover, because of the: ‘necessity:of
opposing the: force of the hoisting line ‘to
that of the digging line, it is necessary to

use a hooster .drum to increase- the-digging ;

force and the dlaglng 11ne :speed-is- practlca,l-
ly cut m-half.

‘One of:the, principal ob]eets of the present 4

invention-is to: provide an excavating :ma-

type which avoids these difficulties and-dis-

advantages-and which - ‘provides for the:in-

dependent control and actuation of‘the heom

~chine of the back-acting-shovel or power:hoe ~

and dipper stick ‘while permitting of -a

smooth’ and -easy Taising or- lowerlng of the

“boom: and: a smooth and speedy though for-

cible actuation.of;the dipper stick: The rais-
ing and lowering of the-boom and the:swing-

80

ing-of the d1pper stick are entirely independ- - -

ent each:of the other. Tnthis way the.dipper
stick may be-accurately located" or spotted
in any position throughout its entire range

of movements Wlthout any movement-of:the

boom and with a smooth or .easy motion on
_the p-u‘t of the ‘dipper stick.
_dipper stick may be posmoned to dump the

Further the

execa va,tmcr bucket ‘without any jerking .and

20



" without the 1mp051t10n of sudden shocks or

(]

" maintain the boom in proper position and as .

10 & consequence the digging line speed is-dou--

15

20

25

strains on any elements of the machine, and
the boom. may be raised and lowered with-
out disturbing the angular relation of the
dipper stick thereto. The full force apphed
to the digging line is effective to impart dig-

_ging movement to the excavating ‘bucket

without opposition by the force utilized to

bled over the speed now available and no

booster drums or -similar mechanism are re-.

quired to augment. the drive imparted
through. the digging line.
the operatmo lines employed are maintained

phases of the operation.

In accordance with the present invention

the excavating machine proposes the usual
revolvable platform mounted on a tractor. or
suitable running gear. “A swingable boom is

-mounted on-the:platform.in the usual man- -
ner for up and down movement. To the

outer end of the boom a dipper stick is piv-
oted and extends above and below the same,

~the lower end of the dipper stick carrying

an excavating bucket or dipper facing down-
wardly toward the ground in the extended

. position of:the dlpper stick and toward. the

30

40

T 45

50.
- is controlied by a dlpper ‘stick hoist drum

60

65

machine when the lower end of the dipper
stick is swung toward the machine. - So far,
the eonstluctmn of the standard machine is
not varied in any essential manner. How-
ever, in lieu of supporting: and controlling

5 both the boom and the dipper stick by two

lines, the present invention proposes the pro-
vision of three lines or cables. More part1c-
ularly, the present invention proposes a boom
hoisting line extending from the boom hoist-
ing: drum on the platform over a pulley on
the usual A-frame-to the outer end of the
boom, the boom hoisting line being directly
connected to the boom and not intermeda-
ately connected therewith through the dipper
stick. The- dipper stick is controlled by
means of a digging line connected to the ex-
cavating bucket ‘in the usual manner. and
con’crolled from - the ~digging - drum. For
swinging the dipperstick outwardly and up-
wardly a dipper hoisting line is provided and

which may. be driven by suitable gearing
from the digging drum. - The dipper- h01st1no‘

lirie has associated therewith means for main-
5 taining a constant and uniform tension there-

on in any- position of the dlpper stmk and
boom.
~QOther ob]ects and rui!vantatres res1cle in cer-

tain novel features of the constructmn, ar--
rangement and-combination of parts which

will be hereinafter 3 more fully described -and
particularly pointed “out in the appended
claims, reference being had to the accompany-
ing drawings forming a part of thls spemﬁ—
cation, and in which:

Finally all of

, cavator crane
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Figure 1 is a view in side elevation show-
ing -an ‘excavating machine embodying the
present 1nvent10n, :

‘TFigure 2 is a fragmentary plan view 1llus-
tmtmv the. digging and hoisting drums and

stick;

qure 3 is an enlarged flagmentary plan
view showmtr the reevma of the dipper hoist-
ing line;
T igure 4 is:a chamamma’mc view in s1de

elevatlon further 1llusbrat1n0f the reeving of-

the dlpper hoisting line; and

70

- their assocmtlon with the boom and d1pper :

(LIS

Figure 51s a detaﬂ v1ew showing. the as-k o

‘sembly at the axis of swing of the boom in
‘uniformly taut and tensioned throughout all -

transverse vertical central section.
Referring to the drawings, and more par-

1nvent10n, this- revolving platform - being

mounted on the usual tractor or running gear’

such' as indicated at-2. . As is .conventional
in the art and industry, mechanism for driv-
ing the machine and for swinging the plat-
form are mounted on the- platform 1. - All
of this is well known and needs no detailed
description here. - The various mechanism
provided on the revolving platform of a ma-
chine of this character is well exemplified in

the patent- to * Arthur: &, Henricks No.

.80

ticularly to Figure 1, the “humeral 1 desig-
‘nates. generally a levolvmo platform of an
excavating machine embodymo- the present

90

95 -

1,670,061, granted January 19, 1926; for hoist-

ing mechanism - for e;.aeaveunnoV cranes,- and

also in the patent to Louis lVehnel, No.

570,108, granted J. anuary 19, 1926, for ex-

At the forward end of the platform 1, ‘the

so-called A-frame 8 is mounted and is suit-
“ably supported:and held in ‘position on the

revolving platform. - A boom 4 has its lower
end p1votally mounted on the revolvab]e plat-

form so as to be capable of swinging up and |

down in a vertical plane.: "As illustrated in

Tigures 2 and 8; this pivotal mounting may-

be effected by ut111zmg a heavy- castmg or
bracket & su1tably secured: to the revolvable

100

105

e

platform and having bifurcated arms 6 sup-.-

‘porting a fixed plvot shaft 7. Pivot plates

8 are riveted to the: elements of the boom 4
and" have pivot openings which receive the

115

shaft 7. . Any suitable pivotal mounting may -
be provided in lieu of the one shown for the

sake of illustration.

To the other end of the =

boom 4, a dipper stick 10 is pivotally con- -

nected as at 11, so that the dipper stick ex:

tends above and below the boom. An ex-

cavating bucket or dipper 12 is carried by

the lower: end of the dlpper stick in-the usual o

manner.

held in adjusted positionby means of a boom
hoist line 15 having direct connection W1th
the boom 4, that is, a connection that is in-

dependent of the dipper stick 10. TIn.the’

present embod1ment of the ‘invention this

The: boonl 4 3s ralsed and lowered and is

1200

130
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connectlon between the boom Loist line 15
and the boom 4 is shown as consisting of ‘a
bail 16 fastened to the line 15.and p1votally
connected to the boom by means of the pro-
]ectmor portions of the pivot 11, these. project-

ing portions of pivot 11 being "fitted in bear-

ing openings provided in the bail. Inter-
mediate its ends the boom:- h01st1n0' line 15 is

trained over a guide sheave 17 ‘mounted on

the A-frame 8 and rearwardly of this guide
sheave the boom hoist line 15 extends down-
wardly to a boom hoisting drum 18 around
which it is wound. The boom h01st1nor drum
18 is driven and - controlled in the usual
manner.

The dipper Stick is actuated and controlled

‘ by means of a digging line 20 and ‘a dipper

30

hoisting line designated generally at 21. .The
digging line 20 is  connected by bail or chains

» 922 with the excavatmcr bucket 12 and conse-

quently is connected with the lower end of the

dipper stick 10 to which' this bucket 12 is

fastened. This digging line 20 extends rear-

wardly and upwardly to.the usual digging

drum 23 mounted on the platform and con-
trolled -and drivén in the usual manner.

bemcr mounted on the shaft 7 and the guide
sheave 25 being moiinted on a shaft 26 also
utilized to support the A:frame. The dipper
stick hoist line 21 has one end dead-ended as

at 30 on the shaft 7 and from the anchored -
5 end. 30 a Tun 31 extends forwardly to a
pulley 82 rotatably mounted at the lower

end of a tensioning ‘or ‘equalizing frame 33
made up of a pair of arms or plates pivotally

supported at their upper ends on the boom as™

indicated at 84.  After:passing around the

pulley 32 the dipper hoisting line 21 is formed
‘with a run 35 which extends back toa dlpper .
hoisting drum 36 rotatably mounted on the
- shaft T and driven by .chain and sprocket
gearing 37 from the digging drum 82.
Afew turns of the d1pper hoist line 21 are
wrapped around ‘the drum 36 and beyond

A

. those turns the line 21 is formed ‘with a'run

ing arms 33.:

38 extending" up along the boom and over a

or ‘axis of swingof the tensmmng or équaliz-

tending and pivotally-connected to the upper
end of the dipper-stick 10 as indicated at 44.
“With this construction when the digging

line 20 is hauled in. by appropriate rotation
‘of the chfrglna drum 23 the drum 36 is driven
by the chain and sprocket gear 87 from the
digging drum so that this d1pper hoist - drum
is rotated in'a clockw1se dlrectlon as v1ewed‘

_swings outwardly.

In--
“termediate its ends the digging line 20 passes.
between and partially: around guide sheaves: j
designated at 24 and 25, the oulde sheave 24

Kfter passing over the pulley .
397the line 21 s formed with & run 40 which
extends ‘down ‘around and-over a pulley 41
-also mounted at the lower end of the equaliz-
ing ‘arm ‘40 and beyond the pulley 41 the
-dippér hoist Jine is.formed with a run 48 ex-’

in Flofure 4 and ‘the turns of the dipper hoist -

lme on this drum 86 are so'driven as to pull
in on- the run 35 and pay out on the run 38.

This swings the tensioning or equalizing arm -

in a clockwise direction as viewed in Figure 4
and draws it up toward the boom 4 and event-
uelly into substantial ‘alinement with the
boom. ‘As a result of this action the Tuns 31 -
and 85 are shortened” considerably and the

cable thus made available permits the run 43
to. lengthen to the extent necessary to accom:-
modate the outward throw of the upper-end

Y0

%5

of the dlpper stick 10, 'When ‘the dldgmg :

line 20 is paid out, the drum 86 is driven i ina

counter- clockw1se direction; ds viewed ‘in ¢

Figure 4, and this permits-the run 85 of the
dipper hoist line to pay-out and consequently
lengthens both the runs 85 and 31 but the rin
38 1s pulled in to shorten the run 43 and con:

sequently the upper end of the dipper stick

is pulled inwardly and the lower-end of the
dipper stick-of the excavating bucket 12
During this, action ‘the
equahzmg or tensioning ‘arm is swung 'in a
counter-clockwise direction -and maintains
the runs 31 and 85 taut as they are 1engthened
In other words, a uniform and even tension

5o

is maintained on the entire dlpper stick h01st i

line in all phases of the operation.

In Figure-4, the axes of pulleys 32 dnd
41 and ad}acenﬁ; sections of the drum 36 are
diagrammatically shown. as offset but 1t 1s
to be understood that this ‘is done merely
to simplify and clarify illustrations and ‘that
in the actual constriction as shown in other
figures of the drawing the pulleys 82 and 41

‘95

‘100

are on the same axis and the druw 36 isiof

“uniform diameter. .

~ With this construction the oo 4 may be
raised and lowered without disturbing the
angular relation of the dipper stick 10 and

in fact raising and lowering of ‘the boom ‘is
entirely independent of the ‘dipper ‘stick or

of the"control arms for the dipper ‘stick.
‘Similarly, the dipper stick 10 may be swung

relative to the boom, without disturbing ‘the
support of the boom as the teans for swing-

'mo the dipper stick is entirely 1ndependent
of bhe means for supportm@ the boom.
’pulley 39 rotataolv mounted on the shaft 84 r
'control of the. dlpper stick is so pesitive and

T18ing and lowering of the booin’ and ‘the

certain that all of the motions essential to
the operation of the machine and of which

“"The-

‘105

310

U5

these parts-are capable are effected smoothly .

~and easily ‘and with maximum speed and

power.  When the digging drum is driven to

‘haul the excavating bucket inwardly for dig-.
.ging, the full force applied to the digging -

hne 201is effectlvely transmitted to the bucket

.12 as there is no force opposing the swing “*

of the bucket except the weight of the parts,

"tne ordinary frictional resistance, and the re-
‘sistance which the material piesents to the-
: The dipper _
‘h01st lme at this’ tlme 1s automatlcally paid **

digging action of the bucket.

20
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_ out to the proper extent as its drum 36 is

10

driven from the digging drum at the proper
speed, the chain and sprocket gearing 87 being
constructed and proportioned to synchronize

- properly the drive of the drum 36 with the
- drive’of the digging drum 28. -Similarly, on

the return movement of the excavating bucket

or when it is being swung up for dumping,

the dipper stick may be freely and speedily

swung and accurately spotted.or stopped in’
 the proper location as the boom is indépend-

. ently supported and as the digging line'is

15 ‘

20

25

" the path of travel of the dipper hoist line.

/30

~ travel of the upper end of the dipper stick:

35

40

45

50

. 65

paid out to a degree proportional to the
hauling in of the dipper hoist line. -

From the foregoing it will be understood
that the digging drum and the dipper hoist
drum, being positively geared to each other
and being connected with the digging line
and dipper hoist line for reeling and unreel-
ing the same, provide means for moving the
lines in opposite directions at ‘a constant lin-

ear velocity ratio whereby to impart appro-

priate motion to the dipper stick. The ten-
sioning device, associated with the dipper
hoist line, operates automatically to so vary

as-to feed the dipper hoist line at a slow
instantaneous speed at one end of the path
of travel of the upper.end of the dipper
stick and at increasing instantaneous speeds
throughout the remainder of the path of

in one direction. This action is.reversed when
the dipper stick is swung in the opposite di-
rection and as a result the lines are main-

tained uniformly taut in all phases of the.

operation. o

“The invention claimed is:— ,

1. A power hoe including a platform, a
boom mounted on the platform for up and
down movement, a dipper stick pivotally
mounted on the boom for swinging move-
ment and projecting above and below the
same, an excavating bucket carried by the
lower end of the dipper stick and facing
downwardly toward the ground when the
dipper stick is extended and facing toward

the machine when the dipper stick is swung’

toward the machine, a boom hoisting drum

‘mounted on the platform, a boom hoist line
wound on the drum and directly connected

with the boom for raising and lowering the
boom and holding the same in position;a dig-
ging drum mounted on the platform, a dig-
ging line wound on the digging drum and
connected to the excavating bucket, a dipper

" hoist. drum driven from the digging. drum,
-and a dipper hoist line actuated:from the

60

dipper hoist drum and connected to the upper
end of the dipper stick.

9. A power hoe including a platfofm,,fa'

" 'boom mounted on the platform for up and

65

down movement, a dipper stick pivotally

mounted on the boom for swinging move-

mentand projecting aboveand belowthesame,

1,757,572

an excavating bucket carried by the dipper
stick and facing downwardly toward the
ground when the dipper stick is extended and
facing toward the machine when the dipper

stick is extended and facing toward the ma-

70

chine when the dipper stick is swung toward -

the machine, a boom hoisting drum mounted
on_the platform, a boom hoist line wound on
the drum and directly connected: with .the
boom for raising and lowering the boom and

‘holding the same in position, a digging drum

mounted on the platform, a.digging line
wound on the digging drum and connected to

-the excavating bucket, a dipper hoist drum

driven from the digging drum, a dipper hoist
line having one end anchored to the platform
and having its other end connected to the

5

80 . -

upper .end of the dipper stick, an interme- -

diate portion of the dipper. stick hoist line
being wrapped around said dipper hoist drum
and driven thereby, and means co-acting with
the dipper: hoist line for maintaining a uni-
form and even: tension on - the same in all
positions of the boom and dipper stick."

3. A power hoe including a platform, a

boom mounted on the platform for up and

down movement, a dipper stick pivotally
mounted on the boom for swinging movement
and projecting above and below the same,
an excavating bucket. carried by the dip-
per stick and facing downwardly toward the
ground when the dipperstick is extended and

85 .

90 -

95

facing toward the machine when the dipper

stick is swung toward the machine, a-boom

‘hoisting drum mounted on the platform, a

boom hoist line wound on the drum and di-
rectly connected with the boom for raising
and lowering the boom and holding the same
in position, a digging drum mounted on the
platform, a digging line wound on the dig-
ging drum and connected to the excavating
bucket, a dipper hoist drum driven from the
digging drum, a dipper hoist line having one
end anchored to the platform and having its

other end. connected to the upper end of the

dipper stick, an intermediate portion of the
dipper hoist line being wrapped around said
dipper hoist drum and driven thereby, means
co-acting with the dipper hoist line for main-
taining a uniform and even tension on the

same in"all-positions of the boom and dipper:

stick, and comprising a tensioning arm hav-

100

‘110

115

ing one end pivoted to the boom and pro- .

vided with guide pulleys-at.its pivoted:end
and .at its free end, the dipper hoist line hav-

ing a run extending from its anchored end to
a pulley located at the free end of the tension-

120

ing arm, a run extending from said last men- .

tioned pulley to.the dipper stick hoist drum,

125

a run extending from the dipper hoist drum
to a pulley located at the axis of swing of the -

‘tensioning arm,-a runextending- from ‘said
“last mentioned pulley to'a pulley located at
the free end of said. tensioning arm and a

130
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run extending from said last mentioned

* pulley to the upper end of the dipper stick.

:10

4. A power hoe including a boom mounted
for up and down movement, hojsting mecha-
nism for raising and lowering the boom and
holding it in adjusted position, a dipper stick
pivotally supported on the outer end of the
boom and extending above and below ‘the
same, an excavating bucket carried by the
lower end of the dipper stick and facing
downwardly toward-the ground in the ex-
tended position of the dipper stick and ‘to-
ward the machine when the dipper stick is

swung inwardly, a digging line connected
to the excavating bucket, a dipper hoisting

line connected to the upper end of the dipper

stick, and means carried by the boom ‘and
_co-operable with the dipper hoist line for

maintaining & uniform tension thereon'in all
positions of the dipper stick. - -

~ 5. A power hoe including a boom méun’géd ]
for up and down movement, a dipper stick

mounted on the boom for swinging move-
ment, an excavating bucket carried by the
dipper stick, hoisting means for raising and
lowering the boom and supporting it in ad-
justed position, means independent of said

hoisting means for swinging the dipper stick -

- and including a digging line connected to the

30

Lo

4C

excavating bucket, a dipper hoist line c¢on-
nected to the upper end of the dipper stick, a
drum for driving the dipper hoist line, and
an equalizing device swingably mounted on
the boom and having pulleys at its pivoted

‘and at its free ends around which the dipper

hoist line is reeved. o
6. A power hoe including a platform, a
boom mounted on the platform for up and

down movement, hoisting mechanism for the:

boom, a dipper stick swingably supported by
the boom, an excavating bucket carried by the
dipper stick, a digging drum mounted on the
platform, a digging line actuated from the

digging drum and connected to the excavat-

ing bucket, a dipper hoist line connected to
the upper end of the dipper stick, a dipper

- hoist drom mounted at-the axis of the boom

a0

55

.60

£9

foot and from which the dipper hoist line is -

driven, gearing for driving the dipper hoist
drum from the digging drum, and means car-
ried by the boom and co-operable with the
dipper hoist line for automatically main-

‘talning the same uniformly taut in all phases

of the operation.

7. A power hoe including a platform, a-
boom mounted on the platform for up and-
down movement, hoisting means for the

boom, a dipper stick swingably supported by
the boom, an excavating bucket carried by the
dipper stick, a digging drum mounted on the
platform, a digging line actuated from the
digging’ drum and connected to the excavat-
ing bucket, a dipper hoist line connected: to
the upper end of the dipper stick, a dipper

hoist drum mounted at the axis of the boom

able' with the dipper hoist line for mai:
ing the same yniformly taut in all pha;

ter describéd including a hoom
up and down movement, a di

‘separate. hoisting tackle for the b

‘fram the dipper stick at a slow instantane:
~ous speed at: one end of its path of travel and

excavating hucket carried by the dipper stick, 12

‘boom;

=

foot and from which the dipper hoist line is
riven, gearing for driving the dipper hoist

~drum from the digging drum, an' equalizing

device pivotally supported on the boom and
having pulleys at its pivoted and free ends,

said- dipper hoist line bq1ng‘r§eveﬂ .around

said pulleys. ' ‘ A _
8.. A power hoe including a boom mounted

for up and down movement, a dipper stick
‘mounted on the boom' for’swinging move-

ment, an excavating bucket, of the hoe type
carried by the dipper stick, separate hoisting

tackle for the boom, & digging line ‘and 3
dipper: hoist line connected with the dipper

stick for swinging the same indep
of the hoisting tackle for the boom; synchro:
nized drives for the dipper hoist line and the

¥

digging line and 4 tensioning device co-Gpér-

i
s'of 85

t

the ope , : ST
9. An excavating machine of the charac-

ed on the boom for swinging
excavating bucket "carric - dippy
stick, separate hoisting tackle for the boom, -
. digging line and a dipper hoist lirie con-
nected with the dipper stick for swinging
the same independently of the hoisting tackle 95
for the boom, means for appropriately driv.
ing. the digging line and the dipper hoist
line, and a tensioning device supported for -
movement in a predetermined path and hay:
ing guiding means coacting with the dipper 100
hoist line for maintaining the same uniform- -
ly taut in all phases of the operation.
~10. An excavating' machine ‘of ‘the char-
acter described including a boom moynted for

up and down movement, a dipper stick mount- 105
ed on the boom for swinging moyement, an -~
excavating bucket carried by the dipper stick,
ging line and a"dipper hoist Tine' connected
with the dipper stick for swinging the same
independently of the hoisting tackle for the
boom, drums positively geared to each other
for reeling and unreeling sajd lines, and
means associated with the dipper hoist line

for feeding the same tq and pulling the saige 115

at varying instantaneous speed through the
remainder of the path of travel of ths dipper
stick. -0 o LT 120

11. An excavating machine of the charac-
ter described including a boom mounted. for
up and down movement, a dipper stick mount-
ed on the boom for swinging movement, an

125

separate hoisting tackle for the boom, a dig-
ging line and a dipper hoist line connected
with the dipper stick for swinging the same
independently of the hoisting tackle for the

drums positively geared to each other 1%
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. up

for reeling and unreeling said lines, and
positively actuated means associated with one.
of said lines for varying its path so as-to-
supply said line to the dipper stick only in
accordance with its motion as caused or per-
mitted by the other line. :

- 12. An excavating machine of the charac-
ter described including a boom mounted for
and down movement, a dipper stick.
mounted onthe boom for swinging movement,
an -excavating bucket carried by the dipper
stick, separate hoisting tackle for the boom,
a digging line and a dipper hoist line con-

- nected with the dipper stick for swinging the

15

20

25

30

35

40

45

same independently of the hoisting tackle for -

the boom, driving means for moving said
lines in opposite directions at a _constant
linear velocity ratio to impart motion to. the
dipper stick, and tensioning méans associated.
with and actuated by the dipper hoist line

- 1,757,572

same indepeﬁdently of the hoisting tackle for -

the boom, means for appropriately driving
the digging line and the dipper hoist line,
and ‘a shiftable tensioning device supported

for movement in:a predetermined path .and

shiftable in response to variations in the an-
gularity of the boom and dipper stick and
co-operable with one of said lines to main-
tain the same uniformly taut in all phases of
the operation. - - S

In witness whereof, I heréto affix my sig-

nature.” . - v
: -GEOFFREY M. HARRY.

70

5

. 80

for maintaining both lines uniformly taut

throughout the motion of the dipperstick.
13. An exacavating machine of the charac-

ter described including a boom mounted for B

up and down movement, a dipper stick mount-
ed on the boom for swinging movement, an
excavating bucket carried by the dipper stick,
separate hoisting tackle for the boom, a dig-

ging line and a dipper hoist line connected -

with the dipper stick for swinging the same
independently of the hoisting tackle for the
boom, driving means for moving said lines
in opposite directions at a constant linear
velocity ratio to impart motion to the dipper
stick, and positively. actuated means asso-
ciated with one of the lines for varying the
amount of the line fed to the dipper stick
in such a manner as to maintain both lines

taut throughout the movement of the dip- '

per stick. :

~ 14. An exacavating machine of the charac-
ter described including a'boom mounted for
up and down movement, a dipper stick mount-
ed on the boom for swinging movement, an
excavating bucket carried by the dipper stick,
separate hoisting tackle for the boom, a dig-

- ging line and a dipper hoist line connected

~ with the dipper stick for swinging the same

" 50
55

60

" 65.

independently of the hoisting tackle for the
boom, a power drive for said lines, - and

_ means responsive-in its action to the an-

gularity of the boom and dipper stick and
associated with one of the lines for varying

. the amount of the line fed to the dipper stick

in such manner as to maintain both lines
taut throughout the movement of the dipper
stick. = L L

" 15. An excavating machine of the charac-

. ter described including a boom mounted for

up and down movement, a dipper stick mount-
ed on the boom for swinging movement, an

.00

95

. 100

105

110

- 115

120

excavating bucket carried by the dipper stick, -

separate hoisting tackle for the boom, a
digging line ‘and a dipper hoist line con-
nected with the dipper stick for swinging the

125

130



