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My invention relates to new and useful im-
provements in retracting devices for wheel ex-
cavators.

The wheel excavator is a highly specialized,
but well-known, form of excavator.

The wheel of such a machine
mounted on the end of a boom, and carries a
series of digging buckets on its periphery. In
all variants, these buckets dig as they move for-
ward and/or upward with the revolution of the
wheel. In some variants, they dump as they
move downward after passing through their
highest position. In other variants, the buckets
have a spiral configuration which forces the
excavated dirt out sidewise, either directly or
through a hollow axle of the wheel (as for ex-
ample, Smith, No. 242,484 and in Fischer, No.
1,763,769.) In most variants, the buckets dump
onto a rearwardly moving conveyor-belt either
directly or through a hopper.

The problem arises as to how to traverse the
face of the bank of dirt with the digging wheel.

It is generally considered advisable to have the
propelling machinery of the main base of the
excavator face along the cut, whereby to move
the excavator from station to station. In each
station, the problem then arises of traversing
the adjacent portion of the face of cut with a
combination of motlons in two or three di-
mensions.

For example, Kuhsel, No. 2,153,719, pivots his
boom on his base, and traverses up and down,
and incidentally to a slight extent forward and
back, by raising and lowering his boom about its
pivot. He traverses lengthwise of the cut, in
each station, by swinging the turntable of his
machine,

Weimer, No, 1,956,738, does the same, but em-
ploys an auxiliary turntable (on top of the main
turntable) for lengthwise fraversing in each
station.

Johnson, No. 1,762,441, raises and lowers his
wheel, and reciprocates his boom in and out, in
much the same manner as the dipper of g con-
ventional power-shovel.

My invention is, in general, of the Johnson
type, my principal obkject being to improve the
reciprocating means and the raising and lower-
ing means.

The problems which T had to solve in this con-
nection "involved: (1) preventing interference,
and assuring cooperation, between the means for
thrusting the boom in and out, and the conveyor-
- belt carried by the boom; and (2) steadying the
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wheel in its raising and lowering, and more par-
ticularly during digging.

In addition to my principal objects, above
stated, I have worked out a number of novel and
useful details, which will be readily evident as
the description progresses.

My invention consists in the novel parts and
in the combination and arrangement thereof,
which are defined in the appended claims, and of
which one embodiment is exemplified in the ac-
companying drawings, which are hereinafter
particularly described and explained.

Throughout the description the same reference
aumber is applied to the same member or to

5 similar members.

Figure 1 is a side elevation of my complete ex-
cavator, somewhat conventionalized, fogether
with a dotted showing of my wheel and some as-
sociated parts in three additional positions.

Figure 2 is an enlarged plan view of my recip-
rocating mechanism.

Figure 3 is a front elevation of the same, partly
in section, taken along the lines 3—3 of Fig-
ure 2.

Figure 4 is a side elevation of the same.

Figure 5 is a front elevation of the “wishbone”
of my hoisting mechanism.

Figure 6 is a side elevation of the same.

Referring now to Figure 1, we see that Il is
the main propelling base of my excavator.
Mounted thereon, for 360° swing, is a turntable
12, carrying a superstructure or A-frame 13.

Pivoted to the A-frame at 14, and projecting
rearwardly (i. e., to the left in the picture), there
is a stackerladder 15. A mast (6 is pivoted on
the rear of the turntable 12, and is held by a
suspension-line {17,

By means of a ladder-hoist line 18, proceeding,
from a winch 19 on the turntable, over appro-
priate sheaves on the A-frame, mast, and ladder,
the ladder may be raised and lowered.

A long conveyor belt 20, extends from the front

. end of the machine at 21 past appropriate joint-

ing at 14, to the rear end of the ladder. This
belt may, if desired, be provided with an appro-
priate intermediate unloader (not shown) well-
known in the art. The belt can be actuated by
a motor 20g, or any other convenient means.

Pivoted on the front of the A-frame is another
mast 22, with its suspension-line 23.

A boom 24 is pivoted at its rear end to a car-
riage 28, capable of sliding backward and for-
ward on a track in the A-frame. The means for
reciprocating this boom and carriage constitutes
one of the principal features of my invention,
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and will be hereinafter more particularly de-
scribed.

The boom 24 carries at its outer end a digging-
wheel 26, which may be of any conventional or
non-conventional type. The boom also carries
a conveyor-belt 27. There is a hopper 28, for
guiding the dlrt delivered off ‘the rear end of kel
27, onto the other belt, 20.

A saddle-block 29 is plvoted on the upper end
of mast 22.
slides wishbone 30, the lower forkediénd 6f ‘which
is attached to and supports the outer énd of
boom 24.

This wishbone and its mcunting. constitute the

second principal feature of my invention,-and-:

will be hereinafter more partlcularly described.

A boom-hoist line 31 passes’'from & winch :32
on the turntable {2, over sheaves 33 at the upper
end of mast 22 and sheaves 34 on the wishbone
39, to raise and lower the wishbone,

By rotating the turntable 12, shifting the car-

~ riage 25, and raising and lowering the Wwishibone
| 38,7 the ‘wheel "traverses the- face of -the cut in

“three dirnensions.

"Turning How to Figures 2, 3 and 4, let us con-
sider my reciprocating méchanism.
Each-side of the A-frame {3 slipports a track-

- way. ' Each trackway comprises a lower track 35,

'

an upper rack-36, and a side track 37.
The trear end of the boom: 24 carries a2 motor 38

“which, through appropriate transmission 39, ac-

tuates a cross-shaft 40, journaled on the bocm.

At each’end of this cross-shaft, there is a pinion
" &1, which engages a g

ear 42, mounted on a shaft
43, journaled in a carriage 44. This shaft 43
carries, within the saddleblock a pmlon 45 which
engages the rack '36. The carrlage 44 also carries

“two rollers 468, which run’on lower track 35.

- Side track 37 serves as a guard-rail for shaft

43,

The two carriages 44 and the boom 24 act to-
gether -as -an articulated unit; and it is:very ad-
visable that the motor 38 and propelling pinions
45 be carried-by this unit, and the- racks-36 be

- carried by some stationary part of' the machine, ¥

rather than vice versa, in order that the-discharge
end of-belt 27 shall trarvel always ata substantla,lly

» fixed- distance from belt-29; regardless- of the in-
~clination and extent of retraction.of the. boom 24,

- Hopper 28 has wheels: a1, wh1ch TURN -on- rails-48,
which - are carried--by- A-frame- (3, parallel. to

_stacker- belt-20. - Dependmg -from the rear end of

- boom -28;-are two:lugs 49, -one- on -each--side- of
---hopper-28. From-these lugs to-anchorages on-the

- tworsides of-the front of-the hopper; there-extend °

two links 58, whereby the hopper isconstrained to

-- reciprocate -with the -boom;, and-yet is not-tilted

-when-the boem is-tilted under the:influence: of

- r~h01strope 3.

The rear--end:of-the-boom -has-an-- opening: 51

:--gbove-the -hopper.-- Thus-dirt--excavated-by the

--wheel 26 is deposited on belt 27:in any convenient
- ~manner, isrcarried to-the rear by that:belt; is pro-
--jected off -the rear-end of that belt; falls through
~hole 5§,

through -hepper-28; onto--belt--28; -which

~~belt -carries- it- to-the-rear of--the:machine for

stacking.

-~ Belt-27-can be actuated-by a -motor-52 carried
by boom 2&; or by any other-convenient means.

- Turning now to Figures 5 -and 6; let us consider

--my-wishbone: - -As shown, it comprises three-con-
-~verging I-beams; secured-together in-any -con-

~venient~manner,-as by welding

by -plates 61.
“Upper I-beam- 52 -slides: in:saddie-block 29-(see

'Figure 1.

Through this saddle-block thiere

4
Shaft 63 for wheel 26 is journaled in the lower
ends of I-beams 64 and 65. Journaled on the
faces of my wishbone, adjacent the juncture of
the three I-beams, are sheaves 34, to accom-
modate hoist-rope 31 (see Figure 1). Other
means. than-these sheaves-and this-rope could be

- “used -to'raise gnd lower my ‘wishbone; such, for

--hone is asymmetrical.
-trally located with respect to the center of gravity
of -boom-24 and its contents.

20

example, as a rack and pinion, as in the conven-

~tional single-part dipper-handle of a power-
10

shovel.
It will ‘e ‘noted, from Figure 5, that my wish-
Upper I-beam 62 is cen-

The wide side per-
mits the passage-of belt 21. The front end of
boom 24 is built integral with shaft 63.

It will-be seen that my wishbone construction
steadies the wheel and its boom against side
thrust and lateral tilt; not only during raising and
lowering, but more important still when: one side
‘of -the bottom .or front-of the wheel is .bearing
hard against the bank dilring  digging; -as’is

- normal. Furthermore my.design obviates running
" the hoist-rope 3! clear down to boom>24,.where it

25 .
‘in turn be 1nterfered ‘with: by the dirt.

30

might interfere with the digging mechanism; and

Having now described and illustrated one form
of my invention, I wish it to be-understood $hat
my invention is not to be limited. to the specific
form or arrangement of parts-herein described

- and shown.

I claim:
1. In a wheel excavator, .comprising a.main

_ frame, a stacker conveyor carried-thereby, a track

35

-on the main frame parallehng -this conveyor; a
-carriage - running .on- the track, a-boom plvoted

- adjacent its inner end: on the carriage,~means for

40

raising and lowering the.outer- end of the.boom, a
conveyor carried lengthwise..ofthe ‘boom;: a
digging wheel carried. by-the outer-.end of the
boom and adapted t0.dump what it digs-onto-the
second mentioned.conveyor,- and- -means for-pro-

pelling the carriage along ifs track,- the: comblna-
" tion therewith of: a - second -track-on. the’ main

- frame, substantially parallehng ‘the stacker-con-

veyor; and a hopper, remprocable ‘with the-boom

"~ and carriage, running-on. this last named track

-whereby the.second conveyor- dumps-.ento-the

stacker conveyor through the hopper.
- 2. A wheel--excavator -according - to- claim 1,
characterized. by . the: further. fact- of-having-at

- least one link pivoted-to the boom-e: arrlageAu.mt
and to the hopper; whereby movement of-the

-carriage - ‘on its track .propels -the -hopper-on-its
" track.

3. A wheel excavator according teo-claim- 1,

--characterized further by-the-fact-that the means

-for raising and lowering..the outer. end. of - the

60-

boom- comprises: a mast, pivoted “at its foot on
the main frame; méans for supporting the up-
per end of the mast from-the frame; & ‘saddle

" block at the upper end ‘of the mast 3 Y- shaped

~ wishhone member,
~‘cipiocablé " through * the “saddieblock:” and " the

85

thé Stem’ gf wh1ch is”re-

branches of whlch are-pivobed: th outer énd

"of the boom3 at least one sheave carrled by the

T upper end of themast; at least ‘one Sheave
“ried by the w1shbone

70.

- gar-
a ‘"Hoist-rope=passing
around the sheave; and means for aétugting: the -
hoist-rope. '

- 4, In a wheel-execavator, thevcombination: of:

© a main frame; a~boom; pivotally=siipported: ad-
~jacent- its inner ‘end-by thermainframe; g-dig-

“ging whesl cdrried bysthe-duter-end of:the-bodm;

a mast, pivoted at ifs foot on the main frame;
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means for supporting the upper end of the mast
from the frame; a saddle-block at the upper
end of the mast; a Y-shaped wishbone member,
the stem of which is reciprocable through the
saddle-block, and the branches of which are piv-
oted to the outer end of the boom; at least one
sheave carried by the upper end of the mast; at
least one sheave carried by the wishbone; a hoist-
rope passing around the sheaves; and means for
actuating the hoist-rope.

5. In a wheel excavator, the combination of:
a main frame: a boom, pivotally supported ad-
jacent its inner end by the main frame; a dig-
ging wheel carried by the outer end of the boom;
a mast, pivoted at its foot on the main frame;
means for supporting the upper end of the mast
from the frame; a saddle-block at the upper end
of the mast; a Y-shaped wishbone member, the
stem of which is reciprocable through the saddle-
block, and the branches of which are pivoted to
the outer end of the boom; and means for re-
ciprocating the wishbone.

6. A wheel excavator according to claim 5, fur-
ther characterized by the fact that the wheel
is coaxial with the pivotal connection of the
wishbone to the boom.

7. In a wheel excavator, the combination of:
a main frame; a boom, pivotally supported ad-
jacent its inner end by the main frame; a con-
veyor, carried lengthwise of the boom, a digging
wheel carried by the outer end of the boom, and
adapted to dump what it digs onto the conveyor;

<

10

20

6

the conveyor being to one side of the wheel; a
mast, pivoted at its foot on the main frame;
means for supporting the upper end of the mast
from the frame; a saddle-block at the upper end
of the mast; a Y-shaped wishbone member, the
stem of which is reciprocable through the saddle-
block, and the branches of which are pivoted to
the outer end of the boom; said wishbone being
asymmetrical, in that the stem is approximately
aligned with the center of gravity of the end of
the boom and its contents, and that its branches
straddle both wheel and conveyor; and means
for reciprocating the wishbone.
WERNER LEHMAN.

REFERENCES CITED

The following references are of record in the
file of this patent: :

FOREIGN PATENTS

Number Country Date
505,153 Germany - ceeee- Aug. 15, 1930
534,882 Germany —— e Oct. 2, 1931
569,222 Germany o —ceeeceeo Jan. 31, 1933
574,718 Germany .o —_ Apr, 19, 1933
579,642 Germany - oee.. July 1, 1933
642,617 Germany .. .oo.. Mar. 10, 1937
688,444 Germany __._______ Feb. 21, 1940

OTHER REFERENCES

German publication “Braunkohle,” Heft 15,
1941, pages 173-175., (Copy in Division 4.)




