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UNITED STATES PATENT OFFICE. 

OLAF HETLESAETER, OF CHICAGO, ILLINOIS. 

EXCAVATOR. 

SPECIFICATION forming part of Letters Patent No. 669,992, dated March 19, 1901. 
Application filed June il l900, Serial No, l9,793, No model.} 

To aid, uhon, it Innotty concern. 
Be it known that I, OLAF HETLESAETER, a 

citizen of the United States, residing in the 
city of Chicago, county of Cook, and State 

d 

3O 

35 

45 

So 

of Illinois, have invented a new and useful 
Improvement in Excavators, of which the fol 
lowing is a specification. 
My invention relates to excavators such as 

dredges, steam-shovels, and like machines, 
and is of the class having a compound bucket 
arm-that is, a bucket-arm composed of rel 
atively movable members-the bucket-arm 
of the present machine being allied to the 
bucket-arm shown in Letters Patent of the 
United States No. 649,244, issued to me May 
8, 1900. 

It is frequently desirable in excavating to 
discharge the bucket at a considerable dis 
tance from the car or other supporting struc 
ture of the machine. For example, in exca 
vating for canals or deep cuts in railway 
work it is of great advantage to discharge the 
bucket at a point high on the side or spoil 
banks, thus eliminating the use of tram-cars 
or other conveyers for removing the exca 
wated material from the cut or channel. 

It is the chief Object Of my present inven 
tion to provide means whereby the bucket 
arm may be controllably extended so that 
the bucket may be discharged at a consider 
able height above and distance from the main 
supporting structure of the machine. To ac 
complish this object, I have provided various 
novel devices, more specifically set forth in 
the description and claims here with. I at 
tain this object by the mechanism illustrated 
it the accompanying dra Wings, in which 

Figure 1 is a side view of the machine mount 
ed upon a railway-car, showing the bucket 
arm in an upright position. The bucket and 
handle are retracted, and the folding frame is 
collapsed or folded. Said frame is discon 
tinuously shown in this figure, the apex of 
said frame being Separate to bring the figure 
within the limits of the sheet. Fig. 2 is a 
view of the machine in side elevation, show 
ing the bucket-arm in an approximately hori 
ZOntal position. The bucket and handle are 
partially extended. Fig. 3 is a front view of 
the yoke of the post of the folding frame and 
adjuncts looking in the direction of the ar 
row, Fig. 2. Figs. 4 and 5 jointly represent 

the entire machine in side elevation, Fig. 4 
showing the car and parts mounted thereon 
and Fig. 5 showing the forward extremity of 
the bucket-arm. 
bucket-arm is rotated to its extreme position 
for discharging and the bucket-handle is ex 
tended to the limit of its forward travel. Fig. 
5 clearly illustrates the manner of supporting 
the bucket end of the bucket-handle, the bail 
and the forward rods of the folding frame be 
ing under tension and the frame a post and 
yoke being under compression. Fig. 6 is a 
detail view of the trolley, showing the man 
ner in which the extremity of the bucket 
handle opposite to the bucket is slidingly 
supported upon that member of the bucket 
arm which forms the track or guide - beam 
for said trolley. The beam of the bucket 
handle nearest the observer is removed in or 
der to show the position of the trolley-rollers 
upon the guide-beam. Fig. 7 is a sectional 
view in detail of the bucket-handle, guide 
beam, and trolley, taken on the line 77, Fig. 
6, looking in the direction of the arrows. 
Fig. 8 is a plan view of the crane and of the 
turret and circular track whereby said crane 
is supported. Fig. 9 is a side view in detail 
of the bucket - handle, trolley, and guide 
beam. Fig. 10 is a plan view of the parts 
shown in Fig. 9. Fig. 11 is a detail view from 
the side, showing the manner of supporting 
the crane upon the platform or mail body of 
the excavator. Fig. 12 is a side detail view 
of the parts whereby the oscillating lever is 
supported. Fig. 13 is a view of the said sup 
porting parts looking in the direction of the 
arrow, Fig. 12. Fig.14 is a front view looking 
in the direction of the arrow, Fig. 11, show 
ing the frame which forms an auxiliary sup 
port for the crane. 
Similar character's refer to similar parts 

throughout the several views. 
The car C forms the main supporting struc 

ture of the machine and has the turret lo 
mounted at its forward extremity. In order 
to raise said turret above the platform or car 
body (t", said car is provided with the raised 
portion of false bottom a. Said turret con 
sists of a preferably metallic frame having a 
broad base c bolted to said raised portion a, 
said turret tapering toward its upper extrem 
ity and having at said upper extremity a col 
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and suspended from said uprights o O in such 

2 

lar d, which forms a bearing for the crane 
pivot e, as shown in Fig. 1. For conven 
ience said turret is constructed in sections, 
which may be bolted together in the com 
pleted machine. A lug or web f is formed 
within said turret to afford an auxiliary lat 
eral brace and bearing for said pivote. The 
pivote consists of a hollow shaft bearing upon 
said collar d and in said lug or web fand hav 
ing rigidly secured at the lower extremity 
thereof a horizontally-extending plate or turn 
table g. At the periphery of said turn-table 
g are carried the guide-sheaves h, h, which lie 
horizontally and guide the thrusting-cablei 
and controlling-cable k in the manner here 
in after described. The crane-beams in in are 
secured to said pivot e at a point thereon 
above the turret b, said beams being substan 
tially parallel and coextensive and extend 
ing in both rearward and forward directions 
from Said turret. In the forward direction 
from said turret the beams m. m. bend upward 
in order to provide an elevated front extremity 
of the crane, at which latter point the bucket 
arm is supported, as will hereinafter appear. 
At a point between the turret b and the said 
for Ward extremity of the crane is the frame 
n, which forms an auxiliary support for said 
crane, as shown in detail in Figs. 11 and 14. 
Said frame consists of the uprights OO, which 
are recessed at their upper extremities to 
receive the beams m. m. and are provided 
at their lower extremities with the flanged 
wheels or easters pip, adapted to travel upon 
the circular track q. The uprights O O are 
held in their proper relative positions by the 
distance-piece r and plate S, the latter being 
secured to said uprights above the beams in 
in, thereby holding said beams within the said 
recessed uprights. The track q is mounted 
upon the beam t, secured to the raised por 
tion a of the car a, and both said track and 
beam are concentric with the axis of the 
Crane-piVOt, e. The beams u, u, are attached 
to the beams m 'm in front of said frame in 
and are also fastened at their lower extremi 
ties to the uprights O Onear the lower extremi 
ties of the latter, said beams u, at thereby act 
ing as braces to strengthen the crane. By 
this construction a large proportion of the 
weight of the crane is carried by the track q 
and car-body directly, thus relieving the tur 
ret b and pivote from great strain. In order to 
prevent the possibility of said casters p being 
raised from said track during the operation 
of the machine, the hooks : y are attached to 

a manner as to engage the lower edge of said 
beam t when said uprights are lifted any ap 
preciable distance. This provision eliminates 
the danger of straining the crane-pivot and 
adjacent parts in case the excavator-bucket 
meets undue Obstructions. The crane-beams 
m in are also braced by tension-rods v w, ex 
tending from the crane-pivote to the front and 
rear extremities of said beams. 
Mounted side by side at the rear extremity 
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of the crane are the sheaves a and y for guid 
ing the cables i and ic, respectively. The 
sheaves 2 and 1 are also mounted side by side 
near the upper extremity of the crane-pivot 
e for guiding said cables j and k, and the 
sheaves 2 and 3 are similarly mounted for the 
same purpose near the lower extremity of the 
said pivot, (the sheave 3 not appearing in 
full lines in the drawings.) The sheaves 2, 
1, 2, and 3 are so located that the cables i and 
lic may extend through the pivote and may 
thence lead fair onto the for Ward ones of the 
sheaves h. h. 

Certain of the features of construction of 
the crane and turret and their adjuncts here 
in shown are shown and described in appli 
cations for Letter's Patent filed by me May 7, 
1900, Serial Nos. 15,704 and 5,705. 
The bucket-arm which I will now describe 

is similar in certain respects to the bucket 
arm for which Letters Patent of the United 
States were granted to me May 8, 1900, No. 
649,244. In the present machine the blocks 
44 (shown in detail in Figs. 12 and 13) are 
pivotally supported upon the shafts 55 at 
the forward extremity of the crane. Said 
blocks are recessed at their upper or outer 
extremities to receive the beams 6 6 of the 
oscillating lever in such a manner that said 
beams may slide longitudinally in said blocks. 
Said beams are held in place by the cross 
frame 7, which is secured to said blocks above 
said beams and constitutes a bridge or dis 
tance-piece between said blocks. At the up 
per or outer extremity of said bridge 7 is 
formed a series of bosses 8, suitably apertured 
to receive the tension-rods 99. Said rods 
extend in both directions from said bridge to 
the extremities of said beams, where they are 
secured. By this construction by changing 
the lengths of said rods 99 upon the respec 
tive sides of said bridge 7 and sliding said 
beams in said blocks the oscillating lever may 
be adjusted lengthwise in its support in the 
manner pointed out in an application for pat 
ent filed by me May 7, 1900, Serial No. 15,703. 
At the extremity of the oscillating lever, 
which will be referred to as the “upper ex 
tremity thereof, is the shaft 10, which pivot 
ally supports the thrust-segment 11. Said 
segment has a curved and grooved periphery 
approximately concentric with the said shaft 
10. The thrust-cable f is connected to said 
thrust-segment at a point 12 at the forward 
extremity thereof. At or near the rear ex 
tremity of said thrust-segment is secured the 
shaft 13, which forms a pivotal connection 
between said thrust-segment and the guide 
beam 14. Said guide-beam, which is prefer 
ably a single I-beam having smooth and flat 
upper and lower surfaces, constitutes a third 
member of the bucket-arm and eXtends from 
said thrust-segment in a direction approxi 
mately parallel with the oscillating lever. 
The lower extremity of said guide-beam is 
connected to the lower extremity of the os 
cillating lever by means of the links 15, said 
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links being pivoted to said beam 14 by means 
of the shaft 16 and to said oscillating lever by 
means of the shaft. 17. Said shaft 17 is not sup 
ported directly by the beams 6 6 of said oscil 
lating lever, but is so held by one of the mem 
bers of the folding frame as to be immovable 
relatively to said beams 66, the precise con 
struction being shown in Fig. 3 and herein 
after described. Said links 15 constitute the 
fourth member of a link work, of which the 
oscillating lever, thrust-segment, and guide 
beam constitute the other three members. 
As the connections between said members are 
all articulate, it is obvious that the distance 
of the shaft 16 from thearin-supporting shafts 
5 depends upon the positions of the members 
of the said linkwork relatively to each other. 
The position of the said shaft 16 in a vertical 
plane is also dependent upon the position of 
the bucket-arm with respect to the rotation 
thereof about the said shafts 5, while the po 
sition of said shaft 16 with respect to a hori 
ZOntal plane is dependent upon the position 
of the crane with regard to its rotation about 
the axis of the crane-pivote. The position 
of said shaft 16 with reference to all three of 
these last-described movements is completely 
controlled by means of the cablesi and k in 
a mannel' which will be hereinafter described 
and which has been described in the applica 
tion, Serial No. 15,705, above referred to. 
The thrusting-cable i is connected to the 

segment ll at the point 12 thereon and ex 
tends from said point 12 rearwardly along the 
grooved periphery of said segment, thence 
around the sheave a at the rear extremity of 
the crane, thence Over the sheave 2, down 
ward through the crane-pivote beneath the 
sheave 2, and thence in a forward direction to 
one of the sheaves h, around which it extends 
toward the left looking toward the front of the 
machine, as indicated by the arrow, Fig. 8. 
Said cablei extends from said forward sheave 
h to one or more of the other sheaves h, lo 
cated upon the left edge of said turn-table g, 
and then extends Over auxiliary guides to 
drums or other suitable driving mechanisin. 
(Not shown.) 
The controlling-cable k is fastened to the 

lower extrellity of the guide-beam 14 and ex 
tends from said guide-beam" to and around 
the guide-sheave 18, which is mounted at the 
upper extremity of the oscillating lever, pref 
erably upon the shaft 10 thereon. From said 
sheave 18 said cable k extends to and around 
the sheave by at the rear extremity of the 
crane, thence around the sheave 1, through 
the pivot e beneath the sheave 3, and thence 
to the forward one of the sheaves h upon the 
right, of the axis of the crane-pivote. From 
said forwald sheave h said cable k extends 
rearwardly along one or more of the remain 
ing guide-sheaves h upon the right edge of 
the turn-table g and thence rearwardly over 
suitable guides to a drum or other driving 
mechanism. (Not shown.) 
The excavator-bucket 19, which is of the 

ordinary pattern, is not suspended directly 
from the member 14, as in the machine de 
scribed in the patent above referred to, but 
is attached to a separate bucket-handle 20. 
Said bucket-handle consists, preferably, of 
two parallel I-beams 21, 2i, which are suit 
ably fastened together and carry at their 
lower extrelnity the said bucket 19. 
upper extrelnity of said handle is the trolley 
22, whereby said handie has a sliding con 
nection with the said beam 14. Said trolley 
(best shown in Figs. 6, 7, 9, and 10) consists 
of the parallel triangular plates 23 23, which 
lie on opposite sides of the guide-beam 14. 
The rollei 24 and roller's 25 25 are mounted 
between said plates in Such a manner that 
said roller 24 bears upon and may travel 
along the upper surface of said beam lá, and 
said rollers 25 25 lie a slight, distance from 
and may under certain conditions travel 
along the under surface of said beam 14 at 
two different points thereon. By this con 
struction the said trolley encircles the beam 
and is therefore prevented from becoming 
dislodged therefrom. Moreover, the single 
roller 24 will ordinarily guide said trolley; 
but in case said trolley is forced upward 
against said beam both of the roller's 25 will 
come to a bearing thereon. The shaft 26 is 
secured in and extends between said side 
plates 23 and forms a pivot, whereby the up 
per extremity of the bucket-handle 20 is con 
nected to the said trolley 22. As clearly 
shown in Fig. 7, said trolley has attached 
thereto, near the upper portion thereof, the 
eye 27, to which the extension-cable 2S is fas 
tened for drawing said trolley and bucket 
handle along said guide-beam 14 toward the 
lower or forward extremity of the latter. In 
order to limit the travel of the trolley in an 
upward direction, the guide-beam 14 is pro 
vided with a stop 29 near its upper extrem 
ity, adjacent to the thrust-segment 11. Pref 
erably near the upper surface of the guide 
beam 14 is mounted the shaft 30, which forms 
a pivot, whereby the latch 31 is attached to 
said bean. Said latch consists of a bar hav 
ing a hook 32 at its forward extremity for en 
gaging the roller 24, and thereby a resting 
the motion of said trolley downward along 
said bean 14. At its for Ward extrenity also 
said latch has a projection 33, which is be v 
eled upon its lower edge in such a manner 
that, when the trolley 22 approaches said latch 
from toward the lower extremity of the beam 
14 the roller 24 strikes the Said lower beveled 
edge and raises said latch, thereby permit 
ting said latch to engage said roller and re 
tain said trolley. The pin 34 is attached to 
the latch 31 near the forward extremity there 
of and projects laterally therefrom in such a 
manner as to occupy a position in front of 
and somewhat below the aperture of the eye 
27 when said latch is in engagement with the 
roller 24. The cable 28 extends from the eye 
27 toward the bucket 19, and said pin 31 is 
so placed as to rest upon said cable when the 
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roller 24 is in engagement with the latch 31. 
As said cable thus passes below said pin, 
when said cable is drawn taut said cable 
raises said pin and latch, and thereby effects 
the release of the trolley 22 from said latch. 
Having described the manner in which the 

upper extremity of the bucket-handle is sup 
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ported, I will now describe the manner of sup 
porting the bucket 19 and adjacent extremity 
of the bucket-handle. 
The shafts or pins 35 35 are secured to the 

lower extremities of the beams 6 6 of the os 
cillating lever and also to the outer legs 36.36 
of the yoke 37, thus forming pivotal connec 
tions between the said parts. Said legs 36 
are rigidly connected at their upper extremi 
ties to the cross-frame 3S and are at a distance 
apart greater than the distance between the 
said beams 66, thus permitting said beams 
66 to pass between them. The central leg 
39 is rigidly secured to the frame 38 in such 
a manner as to pass between the beams 66, 
as shown in Fig. 3. The lower extremity of 
said central leg carries the shaft 17, above 
mentioned, said shaft 17 being preferably in 
line with the shafts 35 35 and carrying the 
links 15 in the manner previously described. 
Said post 40 projects upward from said frame 
3S and carries at its upper extremity the shaft 
41, which forms a pivot connection between 
said post 40 and the bucket tension-rods 42. 
The length of said rods 42 is preferably ap 
proximately equal to the distance between 
the shafts 35 and 41-that is, equal to the to 
tal length of the post 40. The shaft 43 is se 
cured to the lower extremity of the rods 42 
and forms a pivotal connection between said 
rods and the bail 44 of the bucket 19. Said 
bail is pivotally attached to the trunnions 45, 
located upon the sides of said bucket. I pre 
fer to so proportion the links 15, bail 44, and 
connected parts that when the trolley is en 
gaged by the latch 31 the bucket 19 will be in 
approximately the position it would occupy 
if attached directly to the lower extremity 
of the guide-beam, this condition being illus 
trated in Fig. 1 of the drawings. Under this 
condition the present bucket - handle and 
guide-beam together virtually constitute a 
single bucket-handle operated substantially 
in the same manner as the bucket - handle 
shown in the patent above referred to. One 
of the extremities of the retracting-cable 46 
is fastened to the above-mentioned shaft 41 
and extends from said shaft toward the pivot 
block 4 of the Oscillating lever, as will here 
in after be described. 
The rods 42 and post 40, with the yoke 37, 

constitute a folding frame whereby the forces 
ordinarily acting upon the bucket 19 while 
the latter is taking a cut or is in a hoisted 
position will be transmitted to the lower ex 
tremity of the beams 6 6 of the oscillating 
lever. 

It is obvious that under usual conditions 
when the cable 46 is held fast the rods 42 will 
be in tension and the post 40 and yoke 37 will 
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be in compression. In order to make provi 
sion for the strains in a simple manner, I 
prefer to construct the cross-frame 38 of cast 
steel and construct the legs 3639 and post 40 
of suitable piping attached by means of screw 
threads to said frame. 
The extending-cable 28 and retracting-cable 

46 are connected and operated as follows: 
The extending-cable 28 is attached to the eye 
27 on the trolley 22 and extends from said eye 
around the guide-sheave 47. (Shown in Fig. 
3.) Said sheave 47 is mounted upon one of 
the shafts 35 in Such a manner as not to in 
terfere with the beams 21 of the bucket-han 
dle 20. From said sheave 47 said cable 28 ex 
tends to and over the sheave 48, mounted 
upon one of the shafts 5 at the forward ex 
tremity of the crane. (Best shown in Figs. 
8 and 13.) Said cable 28 extends from said 
sheave 48 to the drum 49 and is suitably fas 
tened thereto. The shaft 50, upon which 
said drum is mounted, is provided with bear 
ings upon the beams an in of the crane and 
forms the support also for the drum 51, where 
by the cable 46 is operated, and for the spur 
gear 52, whereby said drums are rotated. 
Said gear 52 is preferably located midway be 
tween said beams and is driven by means of 
the spur-pinion 53, secured to the crank-shaft 
54. Said crank-shaft is driven by the en 
gines 5555, located for convenience upon the 
plate S on the crane-beams n. m. The re 
tracting-cable 46 is fastened to the shaft 41 
at the apex of the folding frame and extends 
thence over the guide-sheave 56, mounted 
near the upper extremity of the bridge 7 of 
the pivot -blocks 4. The sheave 57 is mount 
ed upon the second one of the shafts 5 not 
occupied by the sheave 48, above mentioned, 
and is so located as not to interfere with the 
beams 21 of the bucket-handle 20. When 
the bucket-handle is approximately horizon 
tal, the cable 46 passes under and is guided 
by said sheave 57; but when the bucket-han 
dle is more nearly in an upright position the 
cable 46 extends directly from the sheave 56 
to the drum 51 in the manner shown in Fig. 1. 
To effect the extension of the bucket-han 

dle 20, the cables 28 and 46 must run in op 
posite directions, and as the drums 49 and 51 
rotate together said cables are wound in op 
posite directions upon said drums. Accord 
ing to the relative proportions of the parts as 
constructed in the present instance the cable 
28 has a greater distance to run during ex 
tension and retraction of the bucket-handle 
than has the cable 46. Therefore the drum 
49 is constructed with a diameter larger than 
the diameter of the drum 51. 

Generally speaking, the bucket-arm com 
prises the parts pivotally supported upon the 
shafts 5 5 at the forward extremity of the 
crane, and the center of gravity of said arm 
is so located with respect to said shafts that 
gravity tends to rotate said arm in such a di 
rection that the bucket 19 is caused to ap 
proach the main Supporting structure C. 

To 
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The operation of the machine is as follows: 
When it ('it is to be taken by the lucket 19, 
the trolley 22 is engaged by the latch 31, and 
is thereby held fast at the upper extremity of 
the guide-bea in 14. Under these circum 
stances the beam 14 and heams 21 21 virtually 
fol'in a single bucket hal) dle, coustituting one 
of the members of a linkwork bucket-arm, as 
described in the above - mentioned patent. 
Moreover, the bail 44 and links 15 will oper 
ate substantially in the same manner as if the 
bucket 19 were connected by single links di 
rectly with the lower extremity of the beams 
66 of the oscillating lever. To place the 
bucket in position for excavating, the cables 
?i and k are paid out, and the bucket is thereby 
lowered and allowed to approach to within 
any desired distance of the main supporting 
structure-as, for example, to a position such 
as that shown in Fig. 1. If now it is desired 
to thrust or crowd the bucket downward into 
the bank, the cable k is held fast at its rear 
extremity on the main structure of the ma 
chine, while tension is exerted in the cablei. 
The force of the tension in said cable i is re 
solved at the thrust-segment 11 into two com. 
ponents, one of which tends to rotate the 
bucket-arin about the shafts 55 and the other 
of which tends to rotate said segment about 
the shaft, 10. The said rotation of the bucket 
arm forces the bucket in a forward direction 
to take a cult and at the same time decreases 
the distance between the sheave 18 upon the 
upper extremity of the bucket-arm and the 
sheaves ac and y at the rear extremity of the 
crane, thereby having virtually the effect of 
paying out the cable k in so far as the effect 
upon the bucket-arm is concerned. This vir 
tual paying out of the cable k permits the 
lower extremity of the guide-beam 14, and con 
sequently the bucket 19, to increase their dis 
tance from said shaft 10-in other words, per 
in its the lowering of the bucket downward 
into the bank. The rotation of the segment 
11 about the shaft 10 causes the lowering of 
the rear extremity of said segment, with the 
result, that the bucket 19 is thrust downward 
into the bank, the force of said segment being 
transmitted to the beam 14 by means of the 
shaft 13 and the force thus received by said 
beam 14 being transmitted by the stop 29 
thereon to the bucket-handle 20 and bucket 19. 
Tension in the cable j thus tends to force the 
bucket in a forward direction to take a cut 
and also in a direction at right angles thereto 
to increase the thickness or depth of cut. To 
retract, the bucket or raise it normally out of 
the bank, tension is exerted in the cable k, 
while the cable j is held fast. Such tension 
in the cable lic has two effects upon the bucket 
arm, one effect being to rotate the bucket-arm 
in such a direction as to force the bucket in 
a forward direction and the other effect being 
to cause the lower extremity of the beam 14, 
and consequently the bucket 19, to approach 
the sheave 18 upon said shaft 10-that is, to re 
cede directly out of the bank. Said cables when 

the drum 51. 
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acting simultaneously supplement each other 
in forcing the bucket in a forward direction, 
and by suitably varying the relative a mounts 
of tension in said cables the thickness of cut 
may be regulated. By continuing the ten 
sinn in one or both of the cables j and k the 
bucket-ai'in may be rotated until the segment 
11 or other part of said arm comes into con 
tact with some part of the crane, when the 
further motion of said arm is prevented and 
said cables become virtually attached to said 
crane. Either one of said cables may alone 
maintain the bucket-arm in this extreme posi 
tion. (Shown in Fig. 4.) If now the cable i is 
free to run out from the supporting structure 
C and the cable k continues to be under ten 
sional strain, the result is that the parts of 
the turn - table g lying to the right of the 
crane-pivot move toward the rear of the ma 
chine, and consequently the forward extrem 
ity of the crane, together with the parts there 
on, swings toward the right, looking in the di 
rection of the arrow, Fig. 8. Reversedly, if 
when the bucket-arm is in said extreme po 
sition the cable k is free to run out and the 
cable i continues to be drawn in upon the car 
o, the crane and bucket-arm will be swung 
toward the left. In so far as the above-de 
scribed control of the bucket-arm and the 
swinging of the crane are concerned my pres 
ent machine is similar to the machine de 
scribed by me in the application above re 
ferred to, filed May 7, 1900, Serial No. 15,705. 
The rotation of the crane at the time when 
the bucket is taking a cut is prevented by 
the bank itself acting upon the sides of the 
backet, thereby preventing lateral motion of 
said crane and bucket even if one cable alone 
is in tension. When the bucket is free from 
the bank, however, if one cable only is in ten 
sion the weight of the bucket-arm will in 
duce a certain tendency to swing the crane, 
especially if the bucket is filled. This tend 
ency for the bucket to commence to swing 
immediately upon leaving the bank is of great 
advantage, for time is thereby saved in swing 
ing and said swinging motion of the crane 
and bucket-arm is imparted there to gradu 
ally and without shock or jar. When the 
bucket has been hoisted and is to be extend 
ed for discharging, the drums 49 and 51 are 
rotated by the engines 55 in such a direction 
that the cable 28 is wound in upon the drum 
49 and the cable 46 is allowed to run out from 

The resulting tension in the 
cable 28 causes the same to straighten and 
raise the pin 34 and latch 31 in such a man 
ner as to release the roller 24 from the hook 
32 of said latch. The trolley 22 is thus released 
and free to travel upon the guide-beam 14, 
and the continued tension in said cable 28 
causes said trolley to move along said beam 
toward the sheave 47, around which said 
cable is trained. As the bucket-handle 20 is 
attached to said trolley, this motion of the 
trolley toward the lower or outer extremity 
of the beam 14 causes a corresponding exten 
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sion of said handle. The running out of the 
cable 46 from the drum 51 permits the pin 41 
at the apex of the folding frame to move 
away from the sheave 56 upon the bridge 7, 
and as the bucket-handle and bucket are 
positively forced in a direction away from 
said sheave 56 the said shaft 41 is drawn in 
a forward direction by the rods 4242 and 
bail 44, said shaft 41 swinging about the 
shaft, 35 as a center. The extension of the 
bucket-handle thus causes the unfolding of 
the bucket-supporting frame-that is, causes 
the rods 42 and post 40 to spread apart. The 
positions of the folding frame consequent 
upon different positions of the bucket-handle 
may be clearly seen by referring consecu 
tively to Figs. 1, 2, and 5 of the drawings. 
The weight of the parts is so distributed as 
to keep the cable 46 taut at practically all 
points within the working limits of the 
bucket-arm, and the folding frame therefore 
operating in conjunction with the cable 46 
forms the support for the bucket and adja 
cent portion of the bucket-handle in all posi 
tions thereof. Said cable and folding frame 
virtually constitute an adjustable truss, of 
which the post 40 forms the strut, or compres 
sion member and the rods 42 and cable 46 
form the ties or tension members. When 
the bucket-arm is to be retracted, the en 
gines 55 are run in such a direction that the 
cable 28 is unwound from the drum 49 and 
the cable 46 is wound upon the drum 51. 
This pays out said cable 28 and permits the 
trolley 22 to be moved toward the segment 
11, while the cable 46 draws the shaft 41 to 
ward the sheave 56, thereby causing the fold 
ing or collapsing of the bucket-supporting 
frame, and consequently a retraction of the 
bucket. By continuing the winding in of 
the cable 46 the bucket-handle 20 is brought 
to such a position that the trolley 22 comes 
into contact with the stop 29 at the upper 
extremity of the guide-beam 14. Just before 
said trolley reaches this extreme position the 
roller 24 on said trolley comes into contact 
with the under beveled edge of the projec 
tion 33 of the latch 31, thereby raising said 
latch. When said roller has passed beyond 
the hook 32 of said latch, the cable 28 being 
slack, said hook drops over and engages said 
roller, and thereby automatically prevents 
the return of said trolley until said latch is 
again raised by the cable 28 in the manner 
hereinabove described. 

It is evident that the cables 28 and 46 are 
supplementary in their action and that the 
extension and retraction of the bucket and 
handle may be controlled in a positive man 
ner by the operator. 

For convenience I have herein referred to 
the cable j as a “thrusting-cable,’ to the ca 
ble lc as a “controlling-cable,” and to the ca 
bles 28 and 46 as “extending’ and “retract 
ing' cables, respectively. The cables i and 
le, however, have important additional func 
tions-namely, the rotation of the bucket-arm 
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about the shafts 5 and the swinging of the 
Cae. 

It is obvious that while I have spoken of 
the beam 14 as a “guide’ and the part 20, 
sliding thereon, as a “handle’ nevertheless 
said guide-beam and sliding part may be con 
sidered as together forming an extensible 
bucket-handle. 
Although I have minutely described the 

various parts of any achitle, I do uot con 
fine myself to the details of construction here 
in set forth, for I am aware that various modi 
fications will suggest themselves to those 
skilled in the art. For example, considerable 
changes may be inade in the Crane and man 
ner of supporting the same and also in the 
manner of guiding and operating the various 
cables, constructing the trolley, &c., without 
departing from my invention. 
What I claim as new, and desire to secure 

by ILetters Patent, is 
1. An excavator bucket-arm comprising a 

plurality of members, upon one of which is 
supported a bucket, said bucket-supporting 
part being movable in the general direction 
of the length of said arm, and connections 
between said bucket-supporting part and the 
other members of said arm, one of said con 
nections being a linked connection at the 
bucket extremity of said bucket-supporting 
part, and a second of said connections being 
a sliding connection at the upper extremity 
of said bucket-supporting part. 

2. In an excavator the combination of a 
crane, a link work pivoted to said crane, and 
a separate member carrying a bucket, said 
member being extensibly and retractably sup 
ported upon said link work. 

3. In an excavator bucket-arm, the cornbi 
nation of members forming a link work, a 
bucket-supporting part movable in the direc 
tion of the length of said link work, a linked 
connection between the bucket end of said 
bucket-supporting part and said link work; 
and a sliding connection between said link 
work and the extremity of said bucket Sup 
porting part opposite to said bucket. - 

4. An excavator bucket-arm consisting of 
a plurality of members, one of which is piv 
otally supported and forms the support for 
said arm; a second member constituting a 
compound bucket-handle; other members of 
said arm connected to said pivoted arm-sup 
porting member, said bucket-handle being 
extensible and retractable upon itself; in com 
bination with means for extending and re 
tracting said bucket-handle. 

5. In an excavator bucket-arm, the combi 
nation of a pivotally-supported linkwork, the 
members whereof are articulately connected 
in tandem, or virtually end to end; a bucket 
supporting part traveling longitudinally on 
said link work; connections between said link 
work and said bucket-supporting part where 
by the latter is movable upon said linkwork; 
and cables for moving said bucket-support 
ing part upon said linkwork. 
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6. In an excavator, the combination of a pair 
of longitudinal members, one of which is piv 
otally supported, means at one extremity of 
said members for articulately connecting the 
same, and a transverse power-receiving link 
connecting said members at the other extrem 
ity thereof; a power device connected to said 
transverse link and exerting its force in a 
line other than the line through the pivots of 
said transverse links; a bucket-supporting 
part; and means whereby said bucket is ex 
tensibly and retractably supported upon said 
longitudinal members. 

7. In an excavator, the combination of a 
pivotally-supported oscillating lever, a thrust 
segment pivotally supported upon said lever, 
other members having articulate connections 
to said lever and segment, one of said other 
members forming a guide-beam; in combina 
tion with a bucket-supporting part which is 
extensible and retractable in the direction of 
the length of said guide-beam, and a pair of 
cables for varying the positions of the oscil 
lating lever, thrust-segment, and guide-beam 
relatively to each other. 

8. In an excavator, the combination of a 
link work comprising a plurality of parts one 
of which is a pivotally-supported lever, a sec 
ond of which is a thrust-segment pivoted to 
said lever, and a third of which is a guide 
member pivoted to said segment; a bucket 
supporting part; means for movably support 
ing one extremity of said bucket-supporting 
part on said guide member; and a plurality 
of links whereby the other extremity of said 
bucket-supporting part is supported on said 
pivoted lever. 

9. In an excavator, the combination of a 
link work, constituting a portion of the bucket 
arm; a bucket-supporting part; means where 
by the bucket extremity of said bucket-sup 
porting part is movably supported on said 
link work, and a trolley whereby the other ex 
tremity of said bucket - supporting part is 
slidingly supported on one of the members of 
said link work. 

10. In an excavator, a pivotally-supported 
bucket-arm comprising a structure composed 
of articulating links one of which constitutes 
a segment whereby the force of a single power 
device is resolved into two components op 
erative upon a second member of said linked 
structure which constitutes a guide-beam, the 
periphery of said segment being the locus of 
the point of application of power to said arm, 
and said linked structure being provided with 
a joint between its point of Support and point 
of power application; said bucket-arm also 
comprising a bucket-supporting part movably 
supported upon said linked structure; in com 
bination with means for fixing said bucket 
supporting part relatively to said guide-beam, 
said bucket-supporting part thereby receiving 
the said components of the force acting upon 
said segment. 

11. In an excavator, a pivotally-supported 
bucket-arm comprising a structure composed 

of articulating links one of which constitutes 
a segment whereby the force of a single power 
device is resolved into two components op 
erative upon a second member of said linked 
structure which constitutes a guide-heam, the 
periphery of said segment being the locus of 
the point of application of power to said arm, 
and said linked structure being provided with 
a joint between its poiut of support, and point 
of p()wer application; said bucket-arm also 
Comprising a bucket-supporting part inovably 
supported upon said linked structure; in com 
bination with a catch or latch on said guide 
bean for engaging a part attached to said 
bucket-supporting part, thereby retaining the 
latter. 

12. In an excavator, the combination of a 
linkwork constituting a portion of the bucket 
arm; a separate bucket - supporting part; 
means whereby one extremity of said bucket 
supporting part is movably connected to said 
linkwork; a second plurality of links where 
by the other extremity of said bicket-sup 
porting part is supported by said link work; 
a power device the force whereof is applied 
to said second plurality of links for moving 
the backet-supporting part in one direction 
upon said link work; and a second power de 
vice the force whereof is applied to said 
bucket-supporting part for moving the same 
in the opposite direction. . 

13. In an excavator bucket-arm, a revolu 
bly-supported structure; a separate bucket 
Supporting part, connections between one 
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end of said bucket-supporting part and said 
revolubly-supported structure, and a folding 
frame whereby the other end of said bucket 
supporting part is carried by said revolubly 
supported structure; in combination' with 
means for operating said frame. 

14. In an excavator, the combination of a 
linkwork constituting a portion of the bucket 
arm; a bucket-Supporting part; means where 
by the upper extremity of said supporting 
part is movably connected to said linkwork; 
a second plurality of links whereby the lower 
extremity of said bucket-supporting part is 
supported by said link work, one of Said sec 
ond plurality of links being a post pivotally 
supported upon said first - mentioned link 
work, and said second plurality of links also 
comprising connections between the upper or 
outer extremity of said post and the lower ex 
tremity of said bucket-supporting part. 

l3. In an excavator bucket-arm, a revolu 
bly-supported structure, a bucket-support 
ing part, connections between one end of said 
bucket-supporting part and said revolubly 
supported structure, and a folding frame 
whereby the other end of said bucket-sup 
porting part is carried by said revolubly-sup 
ported structure; in combination with a ca 
ble, attached to said folding frame and mak 
ing contact also with said revolubly-sup 
ported structure, thereby constituting in con 
junction with said folding frame, an adjust 
able truss. - 
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16. In an excavator bucket-arm, a revolu 
bly-supported structure, a bucket-supporting 
part, sliding connections between one end of 
Said bucket-supporting part and said revolu. 
bly-supported structure, a folding frame also 
connecting said bucket-supporting part with 
said revolubly - supported structure, and a 
guide-sheave mounted on said revolubly-sup 
ported structure; in combination with two 
power devices, one of which moves said 
bucket-supporting part, in one direction upon 
said revolubly-supported structure, and the 
Second of said power devices moves said 
bucket-supporting part in the opposite direc 
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tion upon said revolubly-supported struc 
ture, said second power device comprising a 
cable leading from said folding frame to said 
guide-sheave and thence to suitable driving 
mechanism. 

17. In an excavator bucket-arm, the combi 
nation of a pair of longitudinal members one 
of which is revolubly supported, and the sec 
ond of which forms a guide beam or track; 
articulate connections between the lower ex 
tremities of said members; a transverse 
power-receiving link connecting the upper 
extremities of said longitudinal members; a 
bucket-supporting part; and means for sup 
porting said bucket-supporting part on said 
longitudinal members, said means including 
a trolley connected to said bucket-supporting 
part and traveling upon said guide beam or 
track. 

18. In an excavator, the combination of a 
bucket, a pair of beams attached to said 
bucket, a single beam forming a track or 
guide, a trolley attached to said pair of beams 
for traveling upon said single beam, said sin 
gle and double beams constituting a com 
pound bucket-handle; and means for sup 
porting said beams. 

19. In an excavator, the combination of a 
linkwork forming a portion of a bucket-arm, 
a bucket-supporting part extensibly and re 
tractably supported Or said linked structure, 
and a pair of cables having connections to 
opposite extremities of said bucket-support 
ing part for extending and retracting the 
Same, a drum for Operating said cables, and 
means for operating said drum. 

20. In an excavator bucket-arm, the combi 
nation of a pivotally-supported oscillating 
lever, a compound bucket-handle the parts of 
which are extensible relatively to each other, 
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means for supporting said handle upon said 
lever, and other means for adjusting said os 
cillating lever upon its pivotal support. 

21. In an excavator, the combination of a 
crane, a crane-support whereby said crane is 
revoluble about a vertical axis, a horizontal 
track concentric with the axis of the crame, 
an extension on said crane adapted to bear 
and travel upon said track, thereby forming 
an auxiliary support for said crane, and a 
hook attached to said crane and having an 
extension adapted to project beneath said 
track, and engage the same when the portion 
of the crane to which said hook is attached is 
raised. 

22. In an excavator, the combination of a 
linked structure forming a portion of the 
bucket-arm, said linked structure comprising 
an oscillating lever, a thrust-segment pivoted 
to said lever, a guide member pivoted to said 
segment, and other connections between said 
lever and guide member; a bucket-support 
ing part, carried by said linked structure and 
movable thereon in the direction of the length 
thereof; means for moving said bucket-sup 
porting part on said linked structure, and 
cables for changing the configuration of said 
linked structure, one of said cables being con 
nected to said thrust-segment, and another of 
said cables being connected to one of the mem 
bers of said linked structure, and also being 
deflected by another of the members of said 
linked structure. 

23. In an excavator, the combination of a 
revoluble crane, a linked structure revolubly 
supported on said crane and forming a por 
tion of the bucket-arm, a bucket-supporting 
part extensibly and retractably supported on 
said linked structure, means for controllably 
extending and retracting said bucket-sup 
porting part; a pair of cables connected to 
said linked structure for varying the configu 
ration of the same and rotating the same 
about its point of support; and guides for 
said cables located on the crane or its ad 
juncts whereby the force of said cables is op 
positely directed to said crane with reference 
to the axis thereof, said cables thereby having 
a rotative effect upon said crane. 

OLAF HETLESAETER. 
Witnesses: 

HOWARD M. Cox, 
ARTHUR M. COX. 
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