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UNITED STATES

PATENT OFFICE.

OLAF HETLESAETER, OF CHICAGO, ILLINOIS.

EXCAVATOR.

SPECIFICATION forming part of Letters Patent No. 667,315, dated February 5, 1901.
 Application filed June 11,1900, 3Serial No. 19,794. (No model.)

To all whom it may concerw:

Be it known that I, OLAF HETLESAETER, a
citizen of the United States, residing in the
city of Chiecago, county of Cook, and State of
Illinois, have invented a new and useful Im-
provement in Excavators, of which the follow-
ing is a specification.

My invention relatesto excavators,dredges,
steam-shovels, and such machines, and is al-
lied to the class of machines which form the
subject of a series of applications for Letters
Patentof the United States, more particularly
Patent No. 649,244, issued May 8, 1900, and
applications filed May 7, 1900, Serial Nos.
15,703 and 15,705.

The object of my presentinventionisto pro-
vide means whereby two buckets may be em-
ployed upon one bucket-arm and filled con-
secutivelyin such a manner that the requisite
strength of the bucket-arm and the arm sup-
porting and driving parts may be substan-
tially no greater than the strength which
would be requisite to operate a single bucket
of the size of one of the buckets in the double
machine. I attain this object by the mech-
anism illustrated in the acecompanying draw-
ings, in which— |

Figure 11s a view of the machine in side ele-
vation, showing the bucket-arm in an approxi-

mately upright position and also showing the

buckets approximately side by side. Fig. 2

is also a side view of the machine, the bucket-

arm being shown In an approximately hori-
zontal position. One of the buckets is here
shown projected, while the other bucket is
consequently in a retracted position. Fig. 3
is & plan view of a portion of the ecrane. Fig.
4 is a top or plan view of the bucket-arm as the
same appears when the parts are in the posi-
tion shown in Fig. 2. © Fig. 5 is a view of the
thrust-segment and connected parts looking
in the direction of the arrowat A, Fig. 2. Fig.
6 is a detail view of the bucket-arm in section
on the line 6 6, Fig. 2, looking in the direction
of the arrows adjacent to said line. Fig.7 18
a detall view of the yoke at the forward or
lower extremity of the bucket-arm, the view
being taken in the direction of the arrow at
B, Fig. 2. Fig. 83 1s a plan view of the turret
and of the ecrane-swinging mechanism, taken
on the line 8 §, Fig. 1. Fig. 9 1s a sectional

' 8, the section being taken on the line 9 9 i

said Fig. 8 looking in the direction of the ar-
rows adjacent to said line. Figs. 10,11, and
12 are diagrammatic views from the side of
the bucket-arm, illustrating the principal po-
sitions of the buckets relatively to each other
during the operation of the machine. Refer-
ring to the buckets as “‘right” and ““left,” ac-
cording to their positions upon the bucket-
arm when the view 1s taken looking in the
direction of the arrow, Fig. 4, Fig. 10 shows
the right bucket projected and the lett bucket
retracted, this position being also shown in
Figs. 2and 4. Fig. 11shows the buckets sub-
stantially side by side, and Fig. 12 shows the
right bucketretracted and the left bucket pro-
jected.

Similar characters reier to similar parts

throughout the several views.

The turret ¢ constitutes the ecrane-support
and consists, preferably, of a metallie frame
constructed in sections adapted to be bolted
together, said turret being designed to be
rigidly secured to a railway-car or other suit-
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able supporting structure. (Not shown.) At

the upper extremity ot sald turretis the bear-
ing 6, which supports the crane-pivot ¢ in
such a manner that the latter is revoluble
about a vertical axis. Said crane-pivot con-
sists of a hollow shaft of different diameters
at different portions thereof, and in addition
to the said bearing b is provided with a bear-

ing d at the lower extremity of said pivot.

Said bearing d counsists of a collar secured to
the lower extremity of the turret b and serves
to laterally brace the lower extremity of said
pivot, as shown in FKig. 9. Near its lower
portion said pivot has a horizontally-extend-
ing plate or turn-table e, whereby the crane
is rotated. Looking toward the front of the
machine—that is, in the direction of the ar-
row, Fig. 8—said turn-table has the sheaves

f g h mounted upon the right and the sheaves
7 Kk m upon the left of the pivot-axis at the

periphery of said turn-table, said sheaves ro-
tating in horizontal planes and serving to
onide the cablesn and 0. Said sheaves fand

7 oceupy positions at the front of said turn-

table, and the substantially vertical sheaves
p and ¢ are so mounted near the lower por-
tion of the pivot e that the cables n and o

view in elevation of the parts shown in Fig. | will be guided from a point within said pivot
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and will lead fair onto said sheaves.f and j, | cranks 7 and 8.and their respective bucket-

respectively. Thesheavesrrhaveaxesfixed
relatively to the turret a and serve to guide
said cables n and o from the turn-table ¢ to
suitable driving mechanism. (Not shown.)

The crane-pivot ¢ is provided with the posts.

s, which project above the turret g and form
rests for supporting the crane-beams ¢ ¢ and

~also form points of attachment for the ten-
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12, respectively.

sion-rods © u, whereby said beams are braced.
At the forward extremity of said crane 18
mounted the shaft », which forms the piv-
otal support for the blocks w, wherein the
beams x x of the oscillating lever are secured.
Said blocks w are recessed at their upper or
outer extremities to receive said. beams z,
and the c¢ross-brace y extends across and 18
attached to said blocks w in such a manner
as to hold said beams in place and also act
as a distance-piece between said blocks.. Said
cross-brace ¥ serves another purpose also, in
that it affords means of attachment for the
rods £ z. Said rods z extend in both direc-
tions from said cross-brace and are also at-
tached to the extremities of the said beamns @,
thereby bracing the same.

The forward extremity of the oscillating
lever is bound together by means of the yoke
1, which extends across from one to the.other
of the beams x x and carries the shaft 2. A#b
the rear or upper extremity of the oscillating
lever is secured the shaft 3, which extends
transversely to the oscillating leverand forms
a pivotal connection between said lever and
the thrust-segment 4. Sald segment is ap-

proximately disk-shaped, having a portion of

its periphery curved and approximately con-
centric with the said shaft 3. The curved
portion of the periphery of said segment 1s
orooved to receive the cables n and o above
mentioned, the cable n being connected to
sald segment at the point of attachmenst 5
thereon, which is so located at the forward
portion thereof that said cable n may be tan-
gential to the periphery of said segment in

-all positions of the latter within the working

limits of the machine. The point of attach-
ment 6 for the cable ¢ is s0 located near the
rear portion of said segment that said cable
may be at all times tangential to the periph-
ery of said segment.

The shaft 3 above mentioned projects be-

yond the beams £« and has the cranks 7 and

5 keyed or otherwise secured to its extended
portious, the crank 7 lying upon the right
and the crank 8 lying upon the left of the
segment 4 looking toward the front of the
machine, as indicated by the arrow, Fig. 4.
At the outer extremities of the cranks 7 and

8 are formed the sleeves 9 and 10, respec-

tively, which receive the wrist-pins 11 and
Sald pins 11 and 12 pro-
ject outwardly beyond the sleeves 9 and 10
and have a bearing at their outer extremi-
ties in the right bucket-handle 13 and. left
bucket-handle 14, respectively, thereby form-
ing the pivotal connections between the

handles.
On the opposite faces of the segment 4 and

-at points preferably near the periphery there-

of are formed the bosses 15 and 16, which are

, serew-threaded or otherwise adapted to re-

ceive and retain the inner extremities of the
wrist-pins 11 and 12, respectively. By this

i construction the said wrist-pins form studs
extending from said bosses through the ¢rank-

sleeves 9 and 10 and bucket-handles 13 and

14, respectively, therebyeffecting a more rigid

connection between the segment 4 and cranks
7 and 8. Said bosses are so placed upon said
segment that the cranks 7 and 8 lie at an
angle of one hundred and five degees apart,
more or less, measuring in the plane of rota-
tion of said segment about the shaft 3. As
the cranks 7 and 8 lie outside of the lever-
beams ¢ « and the sleeves 9 and 10 extend
inwardly to the thrust-segment 4, the rota-
tion of the segment will bring said sleeves
into contact with said beams, said sleeves
thereby acting as stops to limit the rotation
of said segment. In order to combine stiil-
ness. and rigidity with lightness of weight,
said bueket-handles 13 and. 14 are preferably
built-up members and at their forward or
lower extremities carry the buckets 17 and
18, respectively. Said buckets17 and 13 are
of the ordinary pattern and are provided with

the bails. 19 and 20, the bail 19 being hinged

to.the bucket 17 by means of the trunnions
21 and the bail 20 being hinged to the bucket
18 by means of the trunnions 22. Said bails
are also hinged upon the shaft 2 at the for-
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ward or lower extremity of the oscillating

lever.

It is obvious that in the present machine,
although the bucket-arm is practically single,
for the reason that it rotates as a whole about
a single axis v, there is nevertheless such a
duplication of parts that said arm virtually
comprises two linkworks, one of which may
be defined by its pivoted joints as follows, to
witi: 2 to 3, to 11, to 21, to 2, and the other of
which may similarly be defined as follows, to
wit: 2 to 3, to 12, to 22, to 2. The rotation
of the segment 4 about the shaft 3 wiil change
the configuration of said linkworks and there-
by cause the projection and retraction of the
buckets 17 and 18 relatively to the oscillating
lever-beams . o

The parts of the bucket-arm are so related
and proportioned that when the right sleeve
9is in contact with the lower edge of the right
beam x of the oscillating lever the right bucket
17 will be projected. and the left bucket 13 re-
tracted, as shown in Fig. 10. When the left
sleeve 10 is in contaet with the upper edge of
the left heam x of the oscillating lever, the

| left bucket 18 will be projected and the right

bucket 17 retracted, as shown in Fig. 12.
W hen thesegment is in a position midway be-
tween the extreme positions just mentioned,
the buckets 17 and 18 will lie substantially

| side by side,as approximately shownin Fig.11,
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The center of gravity of the bucket-arm is
solocated that the buckets tend to drop down-
ward and approach the turret a.

The rotation of the segment 4 db(}llt the
shaft 3, the rotation of ‘nhe bnecket-arm about

the shaft v, and the swinging of the crane are |

all accomplished by ineans of the cables n and
, the connections of which will now be de-

scubed
The guide-sheaves 23 and 24 (best shown

1in Figs. 2 and 3) are mounted side by side at |
the rear extremity of the crane for guiding

the cables n and o, respectively, the sheave
23 lying to the right of sald sheave 24. The
ounide-sheaves 25 and 26 aresimilarly mounted
forthesame puarpose nearthe upper extremity
of the crane-pivot ¢ in such a manner that
the cable n may extend through said pivot
and lead onto the sheave g, above mentioned,

while the cable 0 may train over the sheave:

26, extend through said pivot also, and lead
onto the sheave P, above mentloned The

right cable n 1s attached to the segment 4 at

the point 5, on the forward portion thereof,
and exteuds from said point 5 rea,l*wa,rdl_y
along the grooved periphery of said segment
to the guide-sheave 23, above described.
From said sheave 23 the cable n leads over
the sheave 25, thence through the pivot c and
under the sheave ¢, thence forward around
the horizontal sheaves f and g upon the right
in the order named, and finally by way of
the guides 7 to sultable driving mechanisin.

It will be obvious by referring to the draw-
ings, especially Fig. 1, nhaub if tension is ex-
erted in the cable n the effect upon the seg-
ment 4 in so far as the rotation of the latter
about the shaft 3 is concerned will be to ro-
tate said segment in such a direction that the
bucket 17 will be projected or thrust forward
and the bucket 13 will be retracted. The ef-
fect of such tension in the cable n upon the
bucket-arm as a whole will be to rotate said
arm about the shaft v, so as to -hoist both of
sald buckets.

The cable o is attached to the segment 4 at
the point 6 thereon and leads from said point
in a forward direction along the grooved pe-
riphery of said segment and thence to and

around the sheave 27, which is mounted upon

the pivot-blocksw win the manner best shown
in Figs. 4 and 6. From the sheave 27 said
cable o trains onto the sheave 28, mounted
upon the shaft 3 at the upper extremity of the
oscillating lever, as best shown in Bigs. 2, 4,
and 5. Said cablethenextendstothesheaves
24 and 206 in the order named, thence through
the pivot ¢ beneath the sheave p, and, turn-
ing to the left, extends along the sheaves 7 and
It toward suitable driving mechanism. (Not
shown.)

If tension is exerted in the cable o, the ef-
fect upon the segment 4 will be to rotate the

same gbout the shaft 3 in such a direction as

to retract the bucket 17 and project the
bucket 13. The cablesn and otherefore have

- This will be evident by referring to Fi

concerned. As the sheave 28, however, is

upon the same side of the shaftv as is the seg-

ment 4 and as both the said cables n and o

| extend from their respective.points on the

bucket-arm direetly to the sheaves 25 and 26
upon. the crane, said cables will supplement
each other in rotating said bucket-arm about
the shaft v. |

When the bucket-arm is fixed relatively to
the crane—as, for example, when the arm is
rotated to the limit of its motion, so that the

further rotation thereof is prevented-—the ca-

bles n and o will operate to swing said crane.
g, 8, for
after leaving the driving mechanism said ca-
bles first make contact with the crane ad-
juncts on opposite sides of the axis of the
crane. If now the rotation of the bucket-arm

.B’

| the rotation of the latter-about the shaft 3 is |

80

about the pivotvis prevented, said cables be-"
come virtually attached to sald crane ad-

junets at the sheaves g and &, and under these

circumstances if the cable n is slackened off

and tension is exerted in the cable o the for-
ward extremnity of the crane will tend to ro-
tate toward the left. Reversedly, if the ca-
ble o0 is siackened off and tension is exerted
in the cable n the forward extremity of said
crare will tend to rotate toward the right.
My present machine operates in the fol-
lowing manner: ILf the buckets 17 and 18 are
in the hoisted position shown in Fig. 2 and
the cables n and o are allowed to run out, said
buckets drop downward and backward into
a position for taking a cut. Tension is now
exerted in the right cable n, and the bucket-
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arm rotates, so as to force the bucket17 ina

forward direction to take a cut. If at this
time tension is not exerted in the cable o, the

eable n will also have a tendency to rotate

the segment 4 in such a direction as to fur-
ther project the bucket 17—that is, to thrust
or crowd said bucket direectly into the bank.
If, however, tension is also exerted in the ca-
ble o, the eff
ment will be to partially overcome the thrust
or crowding effect of said cable n. These
two opposite effects of the cablesn and o may

gree oI thm% or crowding action upon the
bucket 17. When the buckeb 17 is filled, the
tensional strain in the cable 7 is termlndted
and tension is exerted in the cable o. The
effect of this tension in the cable 0 is to ro-
tate the segment 4 about the shaft 3 in such
a direction that the bucket 18 is projected or
crowded directly into the bank, while at the
same time the bucket 17 is retracted from the

bank, the parts of the bucket-arm tending o

assume the relative positions shown in Fig.
12. The tension in the cable o also forces the
bucket 18in a forward direction to take a cut.
The thrust or crowding effect of the cable o
may be modified by simultaneously exerting
tension in the cable n. 1t is evident, there-

fore, that by suitably regulating the tension

opposite effects upon the segment 4 as far as | in the cables n and o the configuration of the

105 .
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ect of said cableo upon said seg-
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‘be s0 regulated as to obtain any desired de-
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~ bucket-arm may be completely controlled by
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the said cables and that sald arm may be so
manipulated that one only of the buckets is
filled at one time. For this reason the parts
do not require greater strength, practically
speaking, than if a single bucket of equalsize
were employed. o

The rotation of the crane by reason ot the
unequal tensions in the cablesn and o during

the actual cutting of the bank is prevented .
by the bankitself, which preventslateral mo-

tion of the buckets. When the buckets have
been filled, however, and are hoisted clear of
the bank, unequal tension in said cables will
cause the immediate commencement of the
swinging motion of the crane, the swinging

being accomplished by said cables in the man- |

ner above described. The c¢rane may there-
fore commence to swing as soon as the buck-
ets are filled and while said buckets are being
hoisted,forsaid hoisting may be accomplished
by either one of the cables singly, and such
cable may be employed for hoisting as will
swing the crane in the desired direction.

Itis evident that many of the details of con-
struction herein described may be altered
without departing from my invention.
example, the cranks 7and 8 may be dispensed

with, and the direct attachment of the wrist-

pins 11 and 12 may alone be relied upon to
hold said pins rigidly in position upon the
segment or wrist-plate 4. |

What I claim as new, and desire to secure
by Letters Patent, 18— |

1. An excavator bucket-arm, having an ar-
ticulately-supported member which forms the
support for said arm, and a plurality of buck-
ets having connections with said supporting
member whereby said buckets may be recip-
rocated in the general direction of the length
of said arm-supporting member.

2. An excavator bucket-arm composed of a
plurality of members articulately connected
together, two of said members bearing exca-
vator-buckets, in combination with means for
reciprocating said bucket-supporting mem-
bers simultaneously in opposite directions.

3. An excavator bucket-arm comprising
two linkworks each of which carries a bucket,
at least two of the members of said linkworks
being common to both of said linkworks.

4. An excavator bucket-arm comprising &
revolubly-supported member, a second mem-

ber pivotally supported on said first member,

a plarality of bucket-supporting members,

each having at one extremity a bucket, and |

at the other extremity pivoted connections to
said second member,and means whereby said

first member is articulately connected to said

60

bucket-supporting members at or near the
buckets thereon, thereby permitting the mo-
tion of said bucket-supporting members rela-
tively to said first member. |

5. In an excavator bucket-arm, the combi-
nation of a revolubly-supported member form-

For

667,315

said handles and said arm-supporting mem-
ber, said connections comprising a member
pivotally mounted on said arm - supporting
member,and connected tosaid handlesinsuch
a manner that the rotation of said pivotally-
mounted member upon its supporting-pivot
canses the motion of said handles relatively
to each other, said connections also compris-
ing other mechanism for articulately joining
said arm-supporting member and said han-
dles. | |

6. In an excavator bucket-arm, a plurality

of members articulately connected together,

two of said members carrying excavator-
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buckets and having pivotal connections to

a segment or wrist-plate, a segment or wrist-
plate as aforesaid, pivotally supported by one
of the members of said arm other than said
bucket - supporting members, sald segment

-or wrist-plate affording means for varying the

positions of the bucket-supporting members
relatively to each other.

7. In an excavator bucket-arm, the combi-

nation of an oscillating lever, a pair of bucket-
handles, connections between the lower ex-
tremity of said lever and each of the lower ex-
tremities of suid handles, and connections De-
tween the upper extremities of said bucket-
handles and said lever, said last-mentioned
connections affording means whereby the po-
sitions of said lever and handles may be va-
ried relatively to each other. |

3, Tn an excavator bucket-arm, the combi-
nation of an oscillating iever, a pairof bucket
handles, connections between the lower ex-
tremity of said lever, and each of the lower ex-
tremities of said handles, and a member piv-
otally supported at or near the upper ex-
tremity of said osecillating lever, and having
articulate connections with each of the said
bucket-handles, thereby affording means for
varying the positions of thesaid handles rela-
tively to each other.

9. In an excavator, a linkwork bucket-arm
comprising a pair of bucket-handles, a piv-
otally-supported oscillatinglever,connections
between the lower extremity of said lever and
each of said handles, a thrust-segment piv-
oted to said lever, and pivotsin the upper ex-
tremities of said handles for transmitting mo-

| tion thereto, said pivots being fixed relatively

to said thrust-segment at different points

| thereon, the rotation of said segment upon its

supporting-pivot thereby effecting the motion

of said handles relatively to each other; in

combination with means for - rotating saild
thrust-segment about its supporting-pivot.
10. In an excavator, a bucket-arm com-

| prising a revolubly-supported member which
forms the support for said arm, a pair of

bucket-handles, means for connecting the

| bucket extremities of said handles to said

arm-supporting member, and a power-receiv-
ing member connected to said arm-support-
ing member and to said handles whereby

ing the support for said arm; a plurality of | power isresolved into two compounents, one of
which rotates said arm aboutits support, and

bucket - handles; and connections between
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the other of which changes the positions of | ported on said lever; in combination with a

the members of said arm relatively to each
other; in combination with means for apply-
ing power to said power-receiving member.

11. In an excavator, the combination of a
crane, a bucket-arm pivotally supported on
said crane, and comprising members articu-
lately connected together, two of said mem-
bers constituting bucket-handles, and a third
of said members constituting a thrust-seg-
ment whereby powerisresolved into two com-
ponents, one of which rotates said arm upon
said crane, and the other of which changes
the positions of the members of said bucket-
arm relatively to each other; and cables con-
nected to said segment for supplying power
thereto.

12. In an excavator, the combination of a
c¢rane, a bucket-arm supported thereon, said
arm having a pair of bucket-handles connect-
ed toa pivotally-supported thrust-segment at
points located outside of the axis of the sup-
porting-pivot thereof, and said arm baving
other members for supporting said segment
and handles; in combination with cables for
operating said arm, said cables being con-
nected to sald segment and having opposite
effects thereon in so far as the rotation of said
segment about its supporting-pivot is con-
cerned.

13. In an excavator, a pivotally-supported
bucket-arm composed of articulately-con-
nected members, two of which constitute
bueket-handles, a third of which constitutes
an oscillating lever, and a fourth of which
constitutes a thrust-segment pivotally sup-

crane for supporting said arm, two cables for
operating said arm, said cables being con-
nected tosaid segment so as to rotate the same
in opposite directions about the pivot of said
segment; and means for guiding both of said
cables from poinis on said arm on the same
side of the point of support thereof to points
on said crane, said cables thereby tending to
rotate said segment about the segment-sup-
porting pivot, and also to rotate said arm
about the arm-supporting pivot.

14. In an excavator, the combination of a
pivoted crane; a bucket-arm pivoted to said
crane, said arm comprising two linkworks
each supporting a bucket, at least two of the
members of said linkwork being common to
both of said linkworks, one of said common

- members being pivotally supported on the

crane and forming the support for said arm,
and a second of said members being pivoted
to said arm-supporting member and affording
means for varying the configuration of said
linkworks; two cables connected to sald sec-
ond member for operating the same, means
for guiding said cables to points on said crane
from points on said arm located on the same
side of the supporting-pivot thereof; and
guides located on said crane or its adjuncts
whereby the forces of said cables tend to ro-
tate said crane in opposite directions.

OLAF HETLESAETER.

Witnesses:
THOS. M. SWEENEY,
HowaArD M. Cox.
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