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UNITED STATES

PATENT OFFICE.

OLAF HETLESAETER, OF CHICAGO, ILLINOIS.

EXCAVATOR.

SPECIFIdATIoN_fo%ming part of Letters Patent No. 667,314, dated February 5, 1901.

Application filed May 7, 1900. Serial No. 15;705.

(No model.)

1o all whom it may concers.:

Be it known that I, OLAF HETLESAETER )
citizen of the Umted_ States, residing in. the
city of Chicago, county of Cook_,, and St&te of
Illinois, have invented a new and useful Im-

provement in Excavators, of which the follow-

ing is a %peelf cation.

My invention relates to exg&vators espe-
cially of the type wherein the bucket-arm is
composed of members which are movable rel-
atively to each other, and wherein the rela-
tive motion of said members atfects the pom-
tion of the excavator-bucket.

The objects of 'my invention are, first, to
provide means whereby two cables may ac-
complish the thrusting, digging, and hoisting
of the bucket and also the lateral swinging
of thecrane; second, toprovide means where-
by the swinging of the crane may be effected
by said cables when the bucket-arm lies at
any angle with respect to the vertical; third,
to provide means whereby the operation of
the bucket, including thrusting, hoisting, and
digging and also the lateral swinging of the
crane, may be controlled by a single operator,
and, fourbh to provide certain details of con-
qtluc‘mon a8 will hereinafter appear. 1 at-
tain Lhes,e objects by the mechanism illus-
trated in the accompanying drawings, in
which—

Figurelisa general view, in side elevation,
of a complete excavator embodying my in-
vention in the form of a steam-shovel. Fig.
2 is a front elevation of the turret with the
crane and bucket-arm swung to a transverse
position substantially at right angles to the
length of the car, thus showing the side of
the erane and bucket-arm.
bucket 1s shown hoisted to its highest posi-
tion. Fig. 3 is a front view of the bucket-

arm and bucket looking in the direction of

the arrow, Fig. 1. Fig. 4 is a sectional plan
view of the tumeb a,nd crane-plvot, taken on
the line A B, Fig. 1. Fig. 5 is a side view,
partly in secbion, showing the operator’s plat—
form and controlling devices at the forward
extremity of the crane, and also showing a
portion of the crane-pivot and turret, Flﬂ' 6
is & view of the foot-lever and its a,d,]uncts
lookingtfrom beneath. Fig,7isa view chiefly

in vertical section from front to rear through
the axis of the crane-pivot and shows the

Insaid figure the .

turret, the crane-pivot and its adjuncts, a

portion of the crane, and parts of the con-
trolling devices within said pivot. Fig. 8 is
a Seetlonal view taken on the line C D Kig:
7, showing certain shafts and collars of the
Lontrollmn' devices. Fig.9isasectional view
of the pivot blocks, fliebion drum, and adja-
cent parts, taken on the line EF, F . 5, look-
ing in the direction of the arrows. Plﬂ‘ 1018
a top view of the crane, showing the opera-
tor’s platform,the coutrollmmlevem and rods
connecting therewwh Fig. 11 is a detail
view, in Verbical section, taken on the line G
H, Fig. 10, looking in the direction of the ar-
rows and showing the controlling-levers and
adjacent parts at the forward extremity of
the crane. FIig. 12 1s a detail view taken
transversely to nhe crane-beams, showing the
crane-post and the beamsin pO.:IBIOI] theleln
Fig. 13 is a plan view of the driving mechan-
1sm, showiug the hoisting-engines and drums,
the friction-drives, and portions of the con-
trolling mechanism. Fig. 14 is a side eleva-
tionof thedriving mechanism and controlling
mechanism, as in Kig. 12. Fig. 1518 a detail
of the bell-crank levers and rock-shafts which
form parts of the controlling mechanism.

The view is taken looking in the direction of:

the arrows at the line J K, Fig. 14. Fig. 16
1s a view of the shifting collars of the main
frietion drives or clutches and is taken in

section through the axis of the drum-shaft.

Fig. 17 is a view of the shifting collar, taken
on the line L. M, Fig. 16, and looking in the
direction of the arrows in said figure.
Similar characters refer to similar parts
throughout the several views.
arepresentsarailway-car whereon the driv-

ing and excavating machinery is mounted.
"T'he turret b, which forms the support for the
laterally-swinging parts, is rigidly secured to

sald car a at the forward extremity thereof.
Said turret consists, preferably, of a frame of
cast metal, which for convenience of manu-

facture is constructed in two sections, said

sections being joined at a vertical plane pass-
ing through the center of said turret in the
direction of the length of the cara. Said tur-
ret when viewed from the front has a later-
ally-spreading base ¢, which increases its se-
curity of position and also affords means of

attachmentforthe jack-armsdd. Said jack-

55

60

70

75

80.

go

95

100




5

20

25

30

35

40

45

55

60

tween the excavator-bucket and the said i

arms sarve as side braces or'shores for the
machine when in operation.
extremity of the turret b is the annular bear-
ing e, which supports the crane-pivot f and
permits the latter to rotate about a vertical
axis: |

~ The collar ¢ is bolted to the base ¢ of the
turret b and forms a bearing for laterally
bracing the lower extremity of the pivot f.
Said erane-pivot f consists of a hollow shaft
having different diameters at different por-
tions of its length. Nearits lower extremity
said pivot has the plate or turn-table A, which

extends horizontally and affords means for

mounting a set of sheaves for guiding the op-
erating-cables 7 and £ in the manner herein-
after described. |
The crane-post m is secured to the upper
extremity of the pivot f and supports the
crane-beams n »n in such a manner that said
beams may slide longitudinally in said post.
Said post is provided at its upper extremity
with bosses o o for the tension-rods p p and
at its lower portion with lugs or bosses g g for
the rods rr.

p and r are attached. By means of said ten-

sion-rods p» p and the post m said crane-

beams are braced or trussed, thereby increas-
ing the strength of the crane. DMoreover, by
changing the relative lengths of the rods p
and 7 on opposite sides of said post m and
correspondingly sliding said beams 7 in said
post the erane may be adjusted upon the tur-
ret b in the direction of the length of said
crane.
of said rods may be changed by threading the
same and employing nuts thereon which may
be adjusted lengthwise on said rods, or other
rods of different lengths may be substituted.

The shafts {are mounted at the forward ex-
tremity of the ecrane and form the pivotal sup-
port for the bloeks w wu, to which the oscillat-
ing lever v is attached. Said lever, which
forms one of the members of the bucket-arm,

consists of the substantially parallel beams

w w. The attachment of the lever-beams w
to the pivot-blocks w is similar to the attach-
ment of the c¢rane-beams n to the crane-post
m, in thatsaid beams w are adjustable length-
wise in said pivot-blocks and are held in po-
sition by means of the rods« x and y ¥, which
are attached to said blocks and also to the

end caps 2 2, located at the extremities of

said beams w. |

The construction herein shown, whereby
the beams n n of the crane and the beams
w of the oscillating lever are adjustable in
their respective pivot-blocks, 1s shown and
claimed by me in a separate application num-
bered as ‘27 in a series of four applications
filed this day, Serial No. 15,703. The object
of these two adjustments is to afford means
for increasing or decreasing the distance be-
tween the shafts f'and the turret 6 and also
for increasing or decreasing the distance be-

At the upper

At the extremities of the beamns
n n are the end caps s s, to which said rods

It is obvious that the virtual lengths

667,314

shafts &. The latter adjustment varies the
power leverage and the load leverage of the
bucket-arm, while both of said adjustments
affect the distance to which the bucket may
reach for discharging, as will be apparent
from the further description of the parts con-
cerned. -

" The bucket-arm is similar in principle of
construction and operation to the bucket-arm
shown and deseribed by mein an application
for Lietters Patent of the United States filed
September 7, 1899, Serial No. 729,706.

The thrust-segment ] is pivotally supported

at the upper extremity of the lever v and 1s

approximately semicircular in outline, with
the supporting-pivot 2 at the center ot curva-
ture. The curved portion of the periphery
of the segment [ is grooved to receive the
hoisting-cable & and lies in such a position as
to be convex upward—that is, in a direction

away from the supporting - pivot ¢ of the

bucket-arm. At the point 3 at the forward
extremity of the segment [ is attached the
hoisting-cable %, and at the point 4 at the
rear extremity of said segment is pivotally
attached the bucket-handle 5. Said handle
extends in the general direction of the oseil-
lating lever v and has the excavator-bucket b
rigidly secured to its lower extremity. Said
bucket is of the ordinary type of bucket or
scoop used with steam shovels and dredges.
The bucket-links 7 7 extend from the tran-
nions 8 8, located symmetrically upon oppo-
site sides of the-bucket 6, to the pin 9 at the
lower extremity of the leverv. By reason of
the rigid connection of the bucket 6 to the
handle 5 said bucket and handle virtually
constitute a single member of the bucket-
arm. It follows, therefore, that the bucket-
arm consists of an articulating linkwork com-
prising a pair of longitudinal members v and
5, connected at their upper extremities by a
transverse link 1 and having at their lower
extremities connections with the excavator-
bucket.
the arm-supporting pivot tis varied by vary-
ing.the positions of the members of the bucket-
arm relatively to each other, while the hoist-
ing of the bucket to a position for discharg-
ing is accomplished by rotating the bucket-
arm about said supporting-pivet?, ‘I'he ma-
nipulation of the bucket with respect to these

last two mentioned motions and in addition

the lateral swinging of the bucket and crane
is accomplished by means of the two cables

j and %, and I will now describe the course ot
‘these cables and also the means for guaiding

and operating them.

The guide-sheaves 10 10 are mounted side
by side at the rear extremity of the crane-
beams n for guiding the cables jand k. The

guide-sheaves 11 11 are similarly mounted for
the same purpose at the upper extremity of
the crane-pivot F. Near the lower extremity
of said pivot f are the guide-sheaves 12 12,
which rotate in a vertical plane and are so
located in relation to said sheaves 11 11 that
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the cables trained thereon extend through | Figs. 1, 13, and 14, are housed in the upper

the center of said pivot.

The plate h above mentioned hasthe guide-
sheaves1314151617 18 symmetrically mount-
ed at different points in its periphery, the
sheaves 13 14 15 lying to the right and the
sheaves 16 17 18 lying to the left of a central
line drawn lengthwise of the c¢rane throngh
the axis of the crane-pivot f looking toward
the front of the excavator—that is, in the di-
rection of the arrow, Fig. 4. Said sheaves
lie and rotate in a horizontal plane located
approximately tangential to the lowest point
of the grooved peripheries of the sheaves 12
12. The sheaves 13 and 16, lying foremost;
on their respective sides of the plate A, are
so located that the mutually adjacent points
on their peripheries lie in the planes of rota-
tion of the sheaves 12 12. By this construe-
tion the cables may run in either direction
between said horizontal and vertical sheaves
without becoming untrained. The guard 19
(shown in Fig. 4) is located nearsaid sheaves
13 and 16 and prevents the cables from leav-
Ing said sheaves when the crane is rotated
beyond the usual working limits of the ma-
chine.

At the rear of the turret b are stationary

guide-sheaves 20, located upon the right, and |

sheaves 21 similarly located upon the left for
guiding the cables as they extend toward the
driving mechanism.

The sheave 22, located at the upper ex-
tremity of the oscillating lever v at: the side
of the thrust-segment [, rotates upon the
shatft 2 and guides the retracting-cable 7. Said
cable 7 is attached to the bucket-handle 5 at
the point 23 thereon located near the bucket
6. From said point of attachment 23 said
cable 7 passes over the sheave 22 at the up-
per extremity of the lever v, over one of the
sheaves 10 at the rear extremity of the crane,
over one of the sheaves 11 at the upper ex-

tremity of the crane-pivot f, through said

pivot, and beneath one of the sheaves 12
near the lower extremity of said pivot. From
the sheave 12, lying upon the right, said cable
7 passes around the sheaves 13 and 14 in the
order named, thence to the sheaves 20, and
finally extends rearwardly to the driving
mechanism hereinafter described.

The hoisting-cable & extends from the point
of attachment 3, at the forward extremity of
the segment [, rearwardly along the grooved
periphery of saild segment and then trains
upon the sheaves 10 11 12, which are not em-
ployed by the cable 3. From the sheave 12
sald cable i trains uapon the sheaves 16 17 in
order,thence tothe sheaves21,and rearwardly
to the driving mechanism.

T'he driving mechanism above mentioned
and the devices for controlling the same are
especially adapted for use in connection with
my present machine and will now be de-
scribed.

The driving-engines 24 24, located toward
the rear extremity of the car ¢ and shown in

works 25 of said car and receive steam from
the steam-generators 26. The motion of the
engine-shaft 27 18 transmitted to the drum-
shaft 28 by means of the pinion 29, secured
to said engine-shaft and intermeshing with
the gear 30, secured tosaid drum-shaft. The
drums 31 31 are mouuted on said shaft 28 in
such a manner as to rotate thereon independ-
entlv thereof, but so as to be immovable
lengtliwise of said drum-shaft. The one of
said drums lying toward the right looking in
the direction of the arrow, Fig. 13, operates
the retracting-cabley, and the drum upon the
left operates the hoisting-cable k. At the
outer extremities of said drums are formed
the interiorly-beveled flauged disks 32 32,
which are preferably of greater diameter than
sald drums and are adapted to receive and
engage the correspondingly-beveled driving-
disks 33 33. Said disks 33 33 are secured by
means of splines or feathers to the shaft 28
in such a manner as to rotate therewith and
be movable lengthwise thereon. When the
driving-disks 33 33 are forced into the flanged
disks 82 32, the rotary motion of the former
is imparted to the latter. Said driving-disks

"33 33 are shifted upon said drum-shaft by

means of the collars 34 34, operated by the
shifting levers 35 35. 'The vertical shafts 36
36 have a crank-and-link connection with
said shifting levers 35 35, so that the rotation
of sald shafts operates the friction clutches
or drives composed of the disks 32 and 33.
The peripheral faces of said disks 32 32 are
cylindrical and are encircled by the brake-
bands 37 37. Said bands are fixed at one ex-
tremityand at the other are attached to nuts

38 38, which are screwed upon threaded por-

tions of said shafts 36. Said nuts are pre-
vented from rotating, and therefore the rota-
tion of said shafts 36 causes a vertical motion
of said nuts, with the result that said bands
37 cluteh and release said disks 32. The
parts are so arranged and adjusted that when
the shafts 36 are at one extremity of their
throw the disks 83 are disengaged from the
disks 32 and permit the independent rotation
of saild disks. At the same time the brake-
bands 37 clutch said disks 32 and hold the
samestationary. The drums 31 thus become
‘““set,” and the operating-cables which are at-
tached thereto are held fast. When theshafts
36 are at the other extremity of their throw,
the conditions are reversed, the brake-bands
37 being released and the bevel-frictions 32
38 being in engagement and imparting a ro-
tary motion to the drums 31 in such a direc-
tion as to wind up sald cables.
shafts 36 are in an intermediate position,
sald bevel-frictions are disengaged and the
tension in said cables, due to the weight of
the bucket-arm, causes the drams 31 to ro-
tate in such a direction as to let said cables
ran out. The rod 39, lying upon the right,

and the rod 40, lying upon the left, each has
a crank connection with one of said shafts

When the
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36 for controlling the same, the rod 39 there-

for operating the cable 7 and the rod 40 oper-

ating the cable k. The forward extremity of
the controlling-rod 39 is connected to the
crank 41 apon the rock-shaft 42 in the man-
ner shown in Figs. 7, 8, 13, 14, and 15. The

crank 43 also is keyed or otherwise secured |

to said shaft 42 and is pivotally attached to
the split shifting collar 44, said collar enter-
ing the grooved block 45, secured to the lower
extremity of the hollow shaft 46. Said shaft
46 extends upward through the crane-pivot f
and coincides with the axisof rotation thereotf.
The connection between said shaft and the
crank 43 is such that the vertical motion of
said shaft causes the rocking of said crank,
while the rotation of said shaft, due to the
swinging of the erane, is not imparted to said
crank. In a similar manner the rod 40 18
connected to the erank 47, which is keyed to
the rock-shaft48. Thecrank 49 alsois keyed
to said shaft 48 and is pivotally attached at
its extremity to the split shifting collar 50,
which enters the grooved block 51. The ver-
tical shaft 52 extends within the said shaft
46 and has said block 51 rigidly attached to
its lower extremity. "The parts are 8o ar-

ranged that the vertical motion of the shaft’

52 canses the rocking of the lever 49, and
consequently of the lever 47; but the rota-
tion of said vertical shaft 52 does not affect
said cranks. The rod 53 (shown in Figs. 1
and 13) connects at one extremity with the
throttle - valve 54, whereby the passage of
steam to the engines 24 is controlled. Ap its
other extremity said rod 53 is connected with
the crank 55, keyed to the rock-shaft 56, as
best shown in Fig. 15. The erank 57, which

is also keyed to said rock-shaft 56, is pivot-

ally attached to the split shifting collar 53.
Said collar 58 enters the grooved periphery
of the block 59, rigidly secured to the lower
extremity of the vertical hollow shatt 060.
The parts are so constructed that the verti-
cal motion of the shaft 60 causes the rocking

of the crank 57, and consequently of the

crank 55, thereby controlling the throttle-

valve 54. The eranks 43, 49, and 57, above

described, are preferably split for conven-
ience of manufacture. Said vertical shafts
46, 52, and 60 are so constructed that the

shaft 52 projects below the shaft 46 suificient
distances to permit the necessary vertical
motion of said shafts during the operation of
the machine. Said vertical shafts are inde-
pendent of each other and may be moved ver-
ticallyin the same or opposite directions. The
greater portions of said shafts are inclosed
within the pivot £, thereby being well guarded
against danger of injury from exposure. As
best shown in Figs. 7, 8§, and 10, the shaft
46 has at its upper extremity an arm 61,
branching in one direction, and the shatt 60
has an arm 62, branching in the opposite di-
rection in such a manner that the upper ex-
tremities of said branches will lie laterally

667,314

adjacent to the upper extremity of the inner

shaft 52. By this construction a single shaft
63, located near the upper extremity of the
pivot 7, may serve as a fulerum for three bell-

crank levers 64, 65, and 66. Said levers are

connected to the upper extremities of the parts

62, 52, and 61, respectively. Lying prefer-
ably between the crane-beams n n are the rods
67, 68, and 69, which are connected to the said
levers 64 65 66, respectively, and extend from

said levers to a point near the forward ex-
As shown in Figs. 9,

tremity of the crane.
10, and 11, said rods 67, 63, and 69 are con-
nected at their forward extremities to the
cranks 70, 71, and 72, respectively.

The operator’s platform 73 is secured to the
crane, at theside thereof, and extends, prefer-
ably, the entire length of said erane, as shown
in Figs. 1 and 2. Located in convenlent po-
sitions near the forward extremity of said
platform are the controlling hand-levers 74,
75, and 76, which are mounted upon and oper-
ate therock-shafts 77,78, and 79, respectively.
The said eranks 70, 71, and 72 are mounted
upon and operated by said rock-shafts 77, 73,
and 79, respectively. It follows that said
hand-lever 74 controls the throttle-valve o4,
the lever 75 toward the left controls the cable
I also toward the left, and the lever 706 {o-
ward the right controls the eable j also to-
ward the right.

As will hereinafter more fully appear, in
order for the cables j and k to positively effect
the lateral swinging of the crane 1t 1S neces-
sary that the bucket-arm be immovable with
respect to rotation in a vertical plane about
the crane-pivot {. The bucket-arm is practi-
cally immovable when the bucket is hoisted
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to its highest point, as shown in Fig. 2; but I -

have provided means whereby the bucket-
arm may be rendered immovable when in any
position, thus making it possible to swing the
crane without the necessity of hoisting the
bucket to said extreme position.

In swinging the crane one of the cables 7 or
. exerts more force than the otherone thereof,
and as the first tendency of either of said
cables is to alter the configuration of the
bucket-arm I have also provided means for
preventing such change in configuration.

| Said means of fixing the members of the
shaft 46 projects below the shaft 60 and the

bucket-arm relatively to each-other and said
means of fixing the bucket-arm relatively to
the crane will now be described.

Referring to Figs. 5, 9, and 10 for details,
the frietion drum orring 80 is mounted upon
one of the shafts ¢ concentrically therewith
and is bolted or otherwise secured to one of
the pivot-blocks u. The adjustable brake-
band 81 encirecles said drum 80 and is oper-
ated by the foot-lever 82, keyed upon the
shaft 83. Said shaft 83 is fixed relatively to
the crane and is rotated in its bearings by
means of the foot-lever 82. 'The parts are so

arranged that when said lever 82 is forced
| downward the brake-band 81 is setf, and the
| rotation of the drum 80, and consequently
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of the oscillating lever v, is prevented.
drum 84 is also mounted upon the shaft ¢,
but is loecated on the side of the block 1 op-
posite to said drum 80 and is revoluble upon
sald shaft ¢ independently thereof. Said
drum 84 is encireled by the bhrake-band 85.
Sald brake-band is operated by said shaft 83
and lever 82 in such a manner that when said
foot-lever 82 is forced downward the brake
89 18 also set and the rotation of the drum 84
1y prevented. At the side of said friction-
drum 84 is rigidly attached the drum 86,
around which the controlling-cable 87 takes
a few turns and to which said cable is fas-
tened. Omne extremity of said cable 87 is fas-
tened to the bucket-handle 5 at a point near
the bucket 6, and the other extremity of said
cable is fastened to said bucket-handle at a
point near the thrust-segment /. As said ca-
ble 87 may wind and unwind onto and from
said drum 86, but is fastened to said drum
at at least one point thereon, it follows that
if said drum is free to rotate upon the shaft
t the motion of the bucket-handle 5 in a di-

; rection transverse to the length of said shaft

{ will cause said drum 86 to rotate:; but as said
handle forms one of the members of the
bucket-arm, which is also pivoted upon said
shafl 7, it is evident that when the brake-band
85 1s set the motion of said handle trans-
versely to said shaft is prevented and the
members of the buncket-arm become fixed rel-
atively to each other. As said drum is of
comparatively small diameter and is pivoted
on said shaft 7, said drum has comparatively
no effect upon said handle, as far as rotation
about said shaft is concerned, either when the
brake-band 85 is set or released.

‘The rope 88, which draws the bucket-latch
and permits the discharge of the bucket, is
brought to a point adjacent to the control-
ling-levers 74,75, 76,and 82, and consequently
all the controlling devices necessary for the
operation of the excavator are so located as
to be within reach of a single operator, who
1s advantageously situated at the forward ex-
tremity of the crane.

In the operation of the excavator when the
lever 76 is thrown Torward the rod 69 is moved
torward and causes the shaft 46 to be raised.
This by means of the lever 43, rock-shaft 42,
and lever 41 causes the rod 39 to move rear-
wardly and rotate the shaft 36 in such a di-
rection that the adjoined shifting lever 35
forces its beveled driving-disk 33 into the ad-
jacent disk 32. The engagement of said
disks which lie upon the right causes the ro-
tation of the drum 31, also upon the right,
and operates the cable 7. The same rotation
of said shaft 36 causes the nut 38 thereon to
move upward and release the brake-band 37,
connected thereto. Therefore when the le-
ver 76 18 forward tension is exerted in the
cable s, with the result thatsaid cableis wound
upou 1ts drum 31. Reversedly, when said le-
ver 76 1s thrown backward the said disk 33

The |

same time said brake-band 37 is tigchtened
upon its disk 33 and the right drum 31 is pre-
vented from rotating, thereby holding the
cable 5 fast. When the lever 76 is in a mid-
dle position, the connected controlling parts

are also in a middle position and said band

37 18 released, while the said disks 32 and 33
are out of contact. - Hence when the lever 76
13 1n a middle position the drum 31 upon the
right is free to rotate upon the drum-shaft
28 Independently thereof and independently
of the brake-band 37. Under this condition,
in which the druam is free, the cable 7 is free
to rnn out, causing said drum to rotate 1in
the opposite direction to the rotation which
would be imparted tosaid draum by the driv-
ing-engines. The running oat of the cable 4
1s terminated by throwing the lever 76 rear-
wardly and setting the brake-band 37 in the

5
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manner above described. - Similarly when the

hand-lever 75 is thrown forward the rod 68is
caused to move forward, and the vertical
shatt 52 is raised by means of the bell-crank
65, connecting said rod and shaft. Said shaft
52 moves independently of the inclosing hol-
low shafts 46 and 60, and when said shaft 52
1s raised the rod 40 is moved rearwardly by
means ot the connecting-levers 49 and 47 on
the rock-shaft 48, The rearward motion of
the rod 40 causes the shaft 36 upon the left
to rotate, so as to cause the engagement of
the disk 32 with the adjacent disk 33 and at
the same time release the brake-band 37 from
its said disk 32. This causes the drum 31
upon the leit to be rotated, so as to wind in
the cable %, attached thereto. Reversedly,
throwing the lever 75 backward moves the
rod 40 forward and withdraws the disk 33
upon the left of the machine from the adja-
cent disk 32, at the saunie time setting the
brake-band 37 upon said disk 32, thus hold-
ing fast the left drum 31 and the cable k, at-
tached thereto. When said hand-lever 75 is
moved to the middle position, the said disks
32 and 33 are out of engagement and the said
Hbrake-band 37 is released, thereby permitting
the left drum 31 to run free and the cable &k
to unwind therefrom. The motion back or
forth of the throttle - controlling lever 74
causes a rotation of the shaft 77 and a con-
sequent reciprocation of the rod 67. By
means of the bell-crank lever 64 the recipro-
cation of the rod 67 causes a reciprocation
in a vertical direction of the hollow shaft
60, which latter reciprocation causes a cor-
responding motion of the crank 57, rock-
shaft 56, and crank 55. The oscillation of

said crank 55 causes a corresponding recip-

rocation of the rod 53, which operates the
throttle 54. As said throttle controlsthe sup-
ply of steam to the driving-engines 24, the op-
erator from his position upon the erane starts
and stops said engines by means of said le-
ver 74, When thedriving mechanism exerts
tension in the cable £, the forece of said cable
acting upon the segment/is resolved into two

1s disengaged from said disk 32, and at the | components, one of which tends to rotate the
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bucket-arm about the supporting-shafts fand
the other of which tends to rotate said seg-
ment ! about the shaft 2. The first men-
tioned of said components tends fo force the
bucket 6 in a forward direction, so as to take
a cut, and subsequently to hoist said bucket
to a position for discharging. The last men-
tioned of said components tends to thrust or
crowd said bucket direectly into the bank,
thereby regulating the thickness of the cut.
When tension is exerted in the cable 3, the
force thereof tends to cause said bucket to
approach the sheave 22 at the upperextremity
of the lever v, thereby retracting said bucket
directly out of the bank. Said force also

- tends to rotate the bucket-arm about the
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shafts {, soas to drive the bucket ina forward

direction, this latter effect resulting from the

fact that said shafts { lie between the bucket

and the sheave 22. -It isapparent, therefore,
that the forces of the cables 7 and £ are sup-
plementary in so far as cutting and hoisting
are concerned, but are oppositely directed
with reference to thrusting and refracting.
As the power-transmitting clutches, compris-
ing the disks 31 32, operate by friction, the
relative tensions in the two cablesjand k£ may
be varied in such a manner that the desired
relative amounts of thrust and retraction of
the bucket may be attained. When the
bucket 6 has been hoisted to the highest point
and the segment [ has reached the limit of 1its
motion, as shown in Fig. 2, the effect nupon
the cables 7 and & is the same as if said cables
were fastened at their forward extremities to
some portion of the crane. In the present
case when the partsare in the position shown
in Figs. 2 and 4 the virtual point of attach-
ment of the cable 7 to said crane is the point
of tangency of said cable to the sheave 14, and
the virtual point of attachment of the cable
% to said crane is the point of tangency of
said cable & to the sheave 17. The bucket-
arm may be maintained in this extreme po-
sition by either one of the cables 5 or £, and

if under such conditions the eable 7 is put.

under tension and the cable k is slackened
off the sheave 14 will tend to move toward

the rear and the crane will be swung toward

the right. Reversedly, when the cable 7 is
slackened and the cable £ put under tension
the crane will be swung toward the left. If

‘now it is desired to swing the c¢rane when

the bucket-arm is not in the extreme position,
the operator applies the brake-band 31 to the
drum 80 by means of the foot-lever 82, thus
preventing the rotation of the oscillating le-
ver v about the shafts . 'The same motion
of the foot-lever 82 applies the brake-band 35
to the friction-drum 84, thereby rigidly hold-
ing the druam 86, around which is wound the
locking -cable 87. As said cable 87 is thus
held by said drum 86 the bucket-handle 5 1s
prevented from moving transversely to said

'shafts £, and as the lever vis prevented from

rotating the bucket-arm is prevented from

rotating and the members thereof are pre- |

r !

667,314

vented from moving relatively to each other.
Therefore when the foot-lever 82 is operated

so as to set the said brakes 81 and 85 the etf-
fect upon the bucket-arm and upon the ca-
bles 4 and k is practically the same as if said
arm were in the extreme position above men-
tioned, and the crane may be swung by said
cables in the manner described. The center
of gravity of the bucket-arm is so located that
said arm tends to rotate in such a direction

as to lower the bucket and cause the same to

approach the car a. Moreover,when the mem-
bers of the bucket-arm are free to move rela-
tively to each other the bucket-handle and
bucket tend to drop downward. Therefore
when it is desired to lower the bucket into a
position for taking a cut the brake-bands sl
and 85 are slackened off and the friction de-
vices affecting the drums 31 31 are released,
so that said drums are free fo rotate. 'This
permits the cablesjand &k to unwind from
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said drums, and in running out said cables -

permit the bucket to be lowered by gravity.
The brake-drums 80 and 84 and thelr ad-

Q0

juncts are useful in that the bucket-arm may

be locked in any position independently of the
cables 7 and %, thus enabling the operator 10
hold the bucket aloft or in any other position
in cases of emergency—for example, parting
or detachment of one or both of said cables
or damage to the driving machinery.

‘When it is desired that the working length
of the crane be extended—that is, that the
distance between the shafts { and the turret
b be increased—all of the rods p and rare re-
moved and the crane-beams n n are moved
forward in the crane-post m until the proper
workinglength of the craneissecured. When
the desired position is reached, the said rods

» and 7 are replaced by other rods of lengths

which will be suitable to the new position of

' said erane-beawms in said pivot, the rods near-

est said shafts { being longer and the rods
upon the opposite or rear end of the crane be-
ing correspondingly shorter than said rods p
and . If rods p and r, having an extended
thereaded portion at their extremities, are
employed, the adjustment above described
may be effected by merely changing the posi-
tions of the nuts on said rods instead of sub-
stituting new rods therefor. In the same
way when it is desired to increase the depth
to which the bucket may work in the bank or

to increase the distance to which the bucket

may reach for discharging the lever v is ad-
justed in the pivot-blocks u v by removing
the rods « zz and ¥ y and then sliding the
beams w w in sald blocks u, so that the dis-
tance between the bucket 6 and said shafts ¢
is as great as is required. The rods x and y
are then replaced by other rods of suitable
lengths. Said rods x and ¥ may, if desired,
have extended threaded portions, 86 asto per-
mit adjustment of the huncket-arm withont
the necessity of substituting other rods for
saidrodsxzandy. When the crane-beamsnn
are adjusted in the post m, the controlling-
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rods 67, 68, and 69 are removed and other rods
of suitable length substituted therefor.
Although I have herein referred to the
bucket-arm as a ““linkwork ” and the bucket-
arm shown and desceribed consists of four
links, I donot confine myself to a four-linked
structare, for the precise number of links in
the bucket-armisimmaterial. Inthedeserip-
tion and claims the term ‘‘linkwork” is ap-
plied generically as referring to a structure
having not less than three members pivotally
connected together in such a manner as to be
movable relatively to each other. An exam-
ple of such other means for connecting the
links at the lower extremity of a linkwork
buacket-arm is shown and described by me in

aseparateapplicationfor Letters Patent num-

bered as ‘*“3” in a series of four applications

filed this day, Serial No. 15,704, the links
therein shown having a sliding connection.

Certain features of the erane-support and
c¢rane herein shown are described and elaimed
by me 1 a separate application numbered as
““1” in a series of four applications filed this
day, Serial No. 15,702,

It will be evident to those skilled in the art,
that the horizontally-extending part A, with
the sheaves thereon, may be referred toor at
least forms an equivalent to the parts vari-
ously known as ‘“turn-tables,” ‘‘sluing-cir-
cles,” and *‘swinging sheaves,” and it will be
obvious also that the construetion and the lo-
cation of the crane-swinging device may be
greatly varied without departing from my in-
vention. DNMoreover, the manner of leading
the cables from the arm to the ¢rane-swing-
ing part may be varied without changing the
principle of operation herein shown.

Although my machine is herein referred to
as an ‘‘excavator” and a bucket is shown at-
tached to the linkwork arm, said machine is
well adapted for use as a derrick or lifting-
machine. orinstance,bysubstituting hooks
or crabs for the bucket said machine may be
employed for shifting building or other ma-
terial, for loading the same on cars, or may
be used as a so-called “* wrecking-machine.”

I wish to call particular attention in my
present device to the general feataure whereby
two cables are enabled to accomplish three
operations—namely, the controllable varying
of the configuration of the bucket-arm, the
hoisting of the bucket or other mechanism at-
tached to salid arm, and the swinging of the
cralie.

What I claim as new, and desire to secure
by Letters Patent, is—

1. In an excavator, the combination of a
bucket-arm supported intermediate of its ex-
tremities and composed of a plurality of mem-
bers, two of which are pivotally eonneeted to
athu d member; said third member affording

means for varying the eonﬁgumt-lou of csald
arm; and a pluarality of independently-oper-
ated power devices for operating said arm,
applying power thereto on the same side of
the point of support thereof.

|

s

Y

2. In an excavator, the eombination of a

linkwork bucket-arm, one of the members of

which is a power-receiving link and two of the
other members of whieh are pivotally con-
nected to said power-receiving link, said two
last-mentioned members having connections
to the excavator-bucket, and one of sald
last-mentioned members being pivotally sup-

ported and forming the support forthe buck-

et-arm; a power device connected with said
power- recewmﬂ' link and exerting powerin a
line other than that of the line Lhroucrh the
pivots of said power-receiving link; and a
second power device making contact with and
applying power to two different members of
said arm, one of the points of power applica-
tion of said second power device lying upon
the same side of the point of support of said
arm as lies said power-receiving link.

3. In an excavator, the ‘combination of a
linkwork bucket-arm, one of the members of
which is a power-receivinglink,and two of the
other members of which are pivotally con-
nected to said power-receiving link, said two
last-mentioned members having connections
to the excavator-bucket; bearings for pivot-
ally supporting one of said two last-men-

tioned members and thereby supporting said-

arm; a power device connected with said
transverse link and exerting its power in a
line other than that of the line through the
pivots of said transverse link; and a cable
forming a second power device, said cable be-
ing fastened to one of the members of satd
arm and being deflected at a point located
upon another of the members of sald arm,
said point of deflection being upon the same
side of the point of support of said arm as 1s
sald transverse link.

4., In an excavator, a linkwork bueket arm
comprising an oeeﬂlatmﬂ* lever pivotally sup-
ported between its extremities, a thrust-seg-
ment pivotally supported at the upper ex-
tremity of said lever, a third member piv-
otally connected to said thrust-segment, said
lever and third member having at their lower
extremities connections to the excavator-
bucket; in combination with a cable connect-
ed with said thrust-segment, and exerting its
power in a line other than that of the line
through the pivots of said thrust-segment;and
a second cable having a guide at the upperex-
tremity of said oscillating lever, said second
cable beingalso connected to a member of the
bucket-arm other than said oscillating lever.

5. In anexcavator, a link-work bucket-arm
comprising an oscillating lever pivotally sup-
ported between 1ts extremities; a thrust-seg-
ment pivotally supported at the uapper ex-
tremity of said lever; a third member pivot-
ally connected to said thrust-segment, said
lever and third member having at their lower
oxtremities connections to the excavator-
bucket;in combination with an operating-
cable, a guide-sheave mounted at the upper
extremity of said oscillating lever, and a sec-

ond operating-cable training over said gnide-
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sheave, and being fastened at or near said |

bucket to a member of the bucket-arm other
than said oscillating lever.

6. In an excavator, the combination of a

pivoted crane, crane-swinging guides con-
nected to said erane on opposite sides of the
axis of rotation thereof, a linkwork bucket-
arm supported on said crane, a pair ot cables

for operating said arm, means for directing

said cables respectively to said guides on op-

posite sides of the crane-axis for swinging

said crane, and means for operating said ca-
bles. |

7. In an excavator, the combination of a
laterally-swinging crane, a bucket-arm pivot-
ally supported between its extremities upon
said crane, and having at one sideof its point
of support an excavator-bucket, and at the
other side of said point of support two points
of power application; a bucket; two cables

attached tosaid arm forapplying power there-

to; and means for directing said cables re-
spectively to opposite sides of the axis of ro-
tation of said crane.

8. In an excavator, the combination of a
linkwork bucket-arm; a pivoted crane for
supporting said bucket-arm; pivot connec-
tions between said arm and said crane; and
cablestrained from the cable-operating mech-
anism onto the turn-table, sluing-cirele or
similar erane-swinging device, one of said
cables onto each side of the axis of rotation
of said crane for rotating said crane; and said
cables thence leading to and being connected
with said bucket-arm for operating said arm.

9. In an excavator, the combination of &
pivoted crane; a bucket-arm comprising a
sot of members movable relatively to each
other, one of said members constituting an
oscillating lever which 1s supported interme-
diate of its extremities upon said crane, and
a second of said members being pivoted to
said lever and being located at or near the
extremity of the bucket-arm opposite to the
excavator-bucket; a pair of cables for oper-
ating said arm and applylng power thereto
on the same side of the point of support there-
of; and guides for said cables whereby the

latter are trained from said arm to points on

said crane lying on opposite sides of the axis
of rotation thereof. |

10. In an excavator, the combination of a
crane pivoted between its extremities, a link-

work baocket-arm supported upon the for-
ward extremity of said crane, guide-sheaves :

at the rear extremity of said crane, two ca-
bles having points of power application upon
the same side of the point of support of said
arm for operating the same, said cables ex-
tending from said points of application to
said sheaves, means for connecting said ca-
bles to said arm, other ineans for guiding said

~cables from said sheaves to points on oppo-

site sides of the axis of rotation of said crane,

and other means for preventing said cables
from running along the guides provided there-
for upon the crane and its adjuncts.

667,314

11. In an excavator, the combination with
the bucket-arm and means for operating said
arm, of a erane, a turret, and a crane-pivot
substantially inclosed within said turret and
rigidly attached to said erane, said pivot hav-
ing a bearing in said turret, and having a

| horizontally-extending part for receiving the

application of power on opposite sides of the
axis of rotation of said pivot, for rotating
sald pivot. -

12. In an excavator, the combination with
the bucket-arm and cables attached to said
arm for operating the same, of a crane, a tur-
ret and a crane-pivot substantially inclosed
within said sturret and rigidly attached at its
upper extremity to said crane, said pivot hav-
ing bearings at its upper and lower extremi-
ties, and having between said bearings a hori-
zontally-extending part, guides on said hori-
zontal part on opposite sides of the axis of
said pivot,and means for training said cables
to said guides, one cable to each side of said
axis.

13. In an exeavator, the combination of a
erane, a linkwork bucket-arm consisting of
a plurality of membersatleast three of which
are articulately joined together and one of
which is pivoted tosaid erane, and a locking
device for rigidly fixing said bucket-arm rel-
atively to said crane.

14. In an excavator, the combination of a
crane, a bucket-arm comprising a pair of mem-
bers one of which is pivotally supported upon
said erane, said members being connected at
one end to the excavator-bucket, and at the

other joined by a transverse link, and means

for rigidly fixing said pivotally - supported
member relatively to the erane upon which it
1s supported. |

15. In an excavator, the combination of a
crane, a linkwork bucket-arm one of the mem-
bers whereof ispivoted to said crane, a brake,
one part of which is attached tosaid pivoted
member, and another partof which isattached
tosaid ecrane,and means for settingsaid brake,

thereby preventing the relative motion of the

said parts thereof.

'16. In an exeavator, the combination of a
linkwork bucket-arm having one of 1ts mem-
bers pivotally supported, and having asecond
of its members movable in a direction trans-
verse to the axis of rotation of said bucket-
arm; and means having points of attachment
on or near said second member for fixing said
second member with reference to its motion
transversely to said axis of rotation of said
arm. | | . _

17. In an excavator, the combination of a
linkwork buckef-arm; a pivoted crane for
supporting said bucket-arm; pivot connec-
tions between said arm and said crane, and
means for fixing said arm relatively to said
crane at any position of said arm.

18. In an excavator, the combination of a
crane, alinkwork bucket-arm,one of the mem-

“bers whereof is pivoted to said crane, a drum
| rigidly secured to said pivoted member, &
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brake-band encireling said drum, and a lever | one end with the excavator-bucket and at the

for operating said brake-band, said lever hav-
ing its fulerum fixed relatively to sald crane.

19. In an execavator, a linkwork bucket-
arm comprising an oscillating lever pivotally
supported between its extremities, a trans-
verse link at the upper extremity of said lever,
a bucket-handle pivoted to said transverse
link, a bucket connected with the lower ex-
tremities of said lever and said handle, a drum
revoluble upon an axis identical with the axis
of rotation of said lever, a locking-cable at-
tached to and encircling said drum, the ex-
tremities of said cable being attached to said
handle at points thereon lying on different
sides of said drum, and means for prevent-
ing the rotation of said drum about the axis
thereof.

20. In an excavator, the combination of ex-
cavating parts, driving mechanism, cables
for transmitting power to sald excavating
parts from said driving mechanism, a ¢rane,
a hollow crane-pivot secured to sald crane, &
turret for supporting said pivot and control-
ling mechanism for operating said excavator
from a point on said crane, said controlling
mechanism comprising three shafts coineid-
ing with the axis of the crane-pivot and ex-
tending through said erane-pivot, two of said
shafts being hollow and said shafts lying one
within the other, controlling-levers located on
said erane, connections between sald levers
and the upper extremities of said shafts for
operating said shafts, and connections be-
tween the lower extremities of said shafts and
the driving mechanism, said last-mentioned
connections comprising collars which permit
the rotation of said shafts independently ot
sald driving mechanism. ,

21. In an excavator, the combination of a
linkwork bucket-arm ecomprising a pair of lon-
gitudinal members, one of which is pivotally
supported, said members being connected at
one end with the excavator-bucket and at the
other joined by a transverse link; a hoisting-
cable connected with said transverse link, and
exerting its power in a line other than that ot
the line through the pivots of said transverse
link, a retracting-cable attached to the second
longitudinal member; a guide for said re-
tracting-cable located upon said first-men-
tioned longitudinal member at a point there-
on lying upon the same side of the pivotal
point of support thereof as lies said trans-
verse member, a pivoted crane for support-
ing said member; a horizontally-extending
part fixed relatively to said crane, said part
having near its periphery means for guiding
said cables, sothatsaid cablesshall be trained
respectively to opposite sides of the axis of
sald erane; and driving mechanism for oper-
ating said cables.

22. In an excavator, the combination of a
linkwork bucket-arm comprising a pair of lon-
gitudinal members, one of which is pivotally

O

other joined by a transverse link; a hoisting-
cable connected with said transverse link, and
exerting its powerin a line other than that of
the line through the pivots of said transverse
link, aretracting-cableattached to the second
longitudinal member; a guide for sald re-

tracting-cable located upon said first-men-

tioned longitudinal member at a point there-
on lying upon the same side of the pivotal
point of support thereof as lies said trans-
verse member; a pivoted crane for support-
ing said member; a horizontally-extending
part fixed relatively Lo said crane, said part
having near its periphery means for guiding
said eables, so thatsaid cablesshall be trained
respectively to opposite sides of the axis of
said crane; means for operating said cables;
and other means for fixing said bucket-arm

‘relatively to its supporting-pivot.

23. In an excavator, the combination of a
linkwork bucket-arm comprising a pair of lon-
citudinal members, one of which is pivotally
supported, said members belng connected at
one end with the excavator-bucket and at the
other joined by a transverse link; a hoisting-
cable connected with said transverselink, and
exerting its power in a line other than that of
the line through the pivots of sald transverse
link; a retracting-cable attached to the sec-

i ond longitudinal member; a guide for said

retracting-cable located upon said first-men-
tioned longitudinal member at a point there-
on lying upon the same side of the pivotal
point of support thereof as lies said trans-
verse member, a pivoted crane for supporting
said member; a horizontally-extending part
fixed relatively to said crane, said part hav-
ing near its periphery means for guiding said
cables, so that said cables shall be trained re-
spectively to opposite sides of the axis of sald

other means for locking the parts of said
bucket-arm relatively to each other.

24. In an excavator, the combination of a
linkwork bucket-arm comprising a pair of lon-
gitudinal members, one of which is pivotally
supported, said members having connections
at one end with the excavator-bucket and at
the other having connections to a transverse
link; a hoisting - cable connected with said
transverse link, and exerting its power in a
line other than that of the line through the
pivots of said transverse link; a retracting-
cable attached to the second longitudinal
member; a guide for said retracting-cable lo-
cated upon said first-mentioned longitudinal

member at a point thereon lying upon the

same side of the pivotal point of support
thereof as lies said transverse link, a pivoted
crane for supporting saidarm; a horizontally-
extending part fixed relatively to said crane,
said part having near its periphery means for
guiding said cables, so that said cables shall
be trained respectively to opposite sides ot
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sald cables; and other means for adjusting | supportmﬂbhucture and said opemtm parts

said oscillating leverlongitudinally on itssup-
porting-pivot.
25. In an excavator,

gitudinal members one of which is pivotally
supported, said members having connections

at one end to the excavator-bucket, and at

the other having connections to a transverse
link; a hoisting-cable connected with said
transverse link, and exerting its power in a
line other than that of the line through the
pivots of said transverse link; a retracting-
cable attached to the second longitudinal
member; a guide for said retracting-cable lo-
cated upon said first-mentioned longitudinal
member at a point thereon lying upon the
same side of the pivotal point of support
thereof, as lies said transverse link; a piv-
oted crane for supporting said member; a tur-
ret for supporting said crane; means for ad-
justing said ¢rane upon the said turret in the
direction of the length of said crane; a hori-
zontally-extending part fixed relatively to
sald crane, sald part having near its periphery
means ror guiding salid cables so that said ca-
bles shall be trained respectively to opposite
sides of the. axis of said crane, and driving
mechanism for operating said cables.

26. In an excavator, the combination of a
linkwork bucket-arm comprising a pair of
longitudinal members, one of which is pivot-
ally supported, said members being connect-
ed at one end with the excavator-bucket and
at the other joined by a transverse link; a
hoisting-cable connected with said transverse
link, and exerting its power in a line other
than that of the line through the pivots of

said transverse link, a retracting-cable at-

tached to the second longitudinal member; a
ouide for said retracting-cable located upon
said first-mentioned longitudinal member at

a point thereon lying upon the same side of

the pivotal point of support thereof as lies
said transverse member; a pivoted crane for
supporting said member; a horizontally-ex-
tending part fixed relatively to said crane,
said part having near its periphery means for
cuiding said cables, so that said cables shall
be trained respectively to opposite sides of
the axis of said crane; and means for adjust-
ing said oscillating lever relatively to its sup-
porting - pivot, and in the direction of the
length of said lever. |

27. In an excavator, the combination of a
pivoted crane, a structure forsupporting said
crane, a linkwork bucket-arm pivotally sup-
ported on said crane, two cables for operating
said arm, said cables being attached to said
arm and being trained respectively to points
axis
thereof, driving mechanism on said support-

ing structure for operating said cables; de-

vices upon said supporting structure for con-
trolling said driving meeh&msm operating
parts located upon said c crane, and connec-

- having connections to the linkwork

on said crane, whereby the operation of-said

| cables may be controlled from said crane.

the combination of a |
linkwork bucket-arm comprising a pair of lon-

28. A machine for excavating, lifting, and
the like, said machine having a cable-swung
crane supporting a linkwork arm, the contig-
uration whereof is countrollably varied by
means of the cables whereby the crane is
swing.

29. An excavatororlifting-machine having
g pivoted cable-swung crane, and an arm
thereon composed of members movable rela-
tively to each other, two of the principal mem-
bers of said arm 'being pivotally connected

| together, and said arm being connected to

&Ild opera,ted by the cables whereby the crane
IS swung.

30. An excavator having a linkwork arm
pivoted to a crane, said crane being pwoted
and having a turn-table, sluing- clrcle or simi-

lar device &dapted to receive a,nd be rotated

by means of cables, in combination with ca-
bles for rotating said erane, said cables also
arm
whereby the configuration thereof is control-
lably varied. |

31. In an excavator, derrick or similar ma-
chine, the combmatlon of a pivoted cranehav-
ing attached thereto a part adapted to recelve
and be swung hy the crane-swinging cables,
a linked arm on said erane; and crane-swing-
ing cables as atoresaid, attached to different
membel*‘s of said arm for operating the same
and extending toand having engagement with
the part on said crane adapted to receive and
be swung by said c¢rane-swinging cabies.

32. In an excavator,or similar machine, the
combination of a pivoted crane rotated by a
turn-table, slaing-cirele or the like, a linked
arm supported on the cerane, two cables con-

nected to said arm for operating the saine,

said cablesleading from said arm to said turn-
table, thereby tending to rotate the crane as
described.

33. In an excavator or similar machine, the
combination of a pivoted crane having a part
forswinging the same, & linkwork supported
between its extremities on sald crane, sald
linkwork constituting the bucket-arm, cables

for operating said linkwork, and means for

leading said cables to and into- en gggement
with the ecrane-swinging part.

34. In an excavator, or similar machine, a
swinging crane pivotally supporting an arm
whose parts are movable relatively to each
other, two arm-operating cables attached to
the arm on the side of its pivot opposite to the
load-carrying extremity thereotf, and means
for leading said cables from the arm to the
sluing-circle, turn-table or other part where-
by the crane is swung, said cables thereby
effecting the operation of the arm and the
swinging of the crane.

35. In an excavator or lifting-machine, the
combination of a pivoted cable-swung crane,
a pair of cables, and a linkwork arm sup-

tions between said controlling devices on said 1 porfted on said erane, sald cables havlnﬂ* con-
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nections with said arm whereby the configu-
ration of the latter is controllably varied and
said cables leading from said arm to the turn-
table, or other device whereby the crane is
swung. |

36. In an excavator, derrick, orsimilar ma-
chine, an arm composed of relatively movable
members one of which constitutes a thrust-
segment pivotally connected to two adjacent
members of said arm; a pivoted crane for sup-

porting said arm, said-crane having a swing- |

"..,__._._. —ar—r =

11

| ing device adapted to be operated by cables;

and a pair of cables connected to said arm for

controllaby varying the configuration there-

of, one of said cables being connected to said
thrast-segment, and both of said cables lead-
ing from said arm onto the crane-swinging de-
vice.
OLAF HETLESAETER.
Witnesses:
HowarD M. COX,
ARTHUR M. COX.
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