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UNITED STATES

PATENT OFFICE.

'WILLIAM MILTON GROSS, OF OGDEN, UTAI.

EXCAVATOR.

SPECIFICATION forming part of Letters Patent No. 693,266, dated February 11, 1902,
~ Application filed April 24, 1901, Serial No, 57,230, (Nomodel.)

To all whom it ma Y concerm:
Beitknown thatI, WILLIAM MILTON GROSS,
a citizen of the Umted States, residing at Ofr-

den,inthe county of Weberand State of Utah,

have invented new and useful Improvements
in Excavators, of whmh the following 15 a

. specification.

10

This invention relates to excavators, being
designed for digging or exeavating earth and
various materials and elevating the same and

. delivering the excavated. material into a re-
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ceiving-hopper.

The excavator comprises an endless eleva-
tor by means of which the excavated mate-
rial is taken up and elevated to the point
where it is discharged into the receiving-hop-
per. This combined excavator and elevator

is mounted on a swinging frame, so as to be’

capable of movement in a horizontal direc-
tion, and is so mounted as to relieve itself or

to be self-adjusting whenever the excavating”

shovels or buckets strike against an unyield-
ing substance. In connection with the com-
bined excavator and elevator means are em-
ployed for rapidly hoisting and lowering the

slevator bodily, so that it may be opelated ab-

any desired depth.

‘With the above and other obJects in view,
the nature of which will appear as the de-
seription proceeds, the invention consists in
the novel construction, combination, and ar-

- rangement of parts hereinafter fully de-
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scrlbed illustrated, and claimed.

In the accompanymv drawings, qure 1is
asideelevation of an excavator constr ucted in
accordance with the present invention, show-
ing the operative position of the excavator in
full lines and indicating by dotted lines the
folded or elevated position thereof. Fig.2is
a vertical longitudinal section through the
same. Fig. 3is a plan view of the excavator
with the elevator shown in section. Fig. 4 is
an enlarged detail cross-section taken in line
with the counter-shaft and showing the re-
versing mechanism.

through the machine, showing the manner of
mounting the reciprocatory cross-head, &ec.
Fig. 6 is a detail perspective view of the re-
ciprocatory cross-head.

Fig. 7 is a detail

Fig. 5isa cross-section,

fragmentary view of one of the flanged frame-
bars.

Likenumeralsof reference denotelike parts
in the different figures of the drawings.

‘Referring to the drawings, 1 designates a
suitable stand or support upon which the va-
rious parts of the excavator are mounted.
This stand comprises a bed or base plate 2,
from which rise standards or posts 3, which
form a support for a ballast-box 4 and a re-
ceiving-hopper 5, the ballast-box 4 having an
inclined bottom 6, which is supported upon
inclined frame-bars 7, connected with the
posts 3. The ballast-box 4 is provided ab its
lower end with a discharge-opening 8, formed
in the end wall 9 thereof and which may be
closed or opened by means of a slide-gate 10,
which is adjusted by means of an operating-
stem 11 and handle 12.
per 5 is supported at one end upon the ter-
minal portions of the inelined frame-bars 7
and at its opposite end upon the ballast-box 4,
the receiving-hopper being arranged to over-
lap the ballast-box and dlschame material
into said box through an opening 13, formed
in the bottom of- Lhe hopper, which opening
is controlled by a'sliding gate 14. The hop-
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The receiving-hop- -

70

per 5 is braced and strenothened by means. -

of a reinforcing-flange 15, located adjacent to
the upper edge thereof.

Associated w1th the stand 1is a horizon-
tally-swinging erane, comprising a vertical
shaft 16, Whlch is mounted in bearings 17 and

8o

18, loeated, respectively, adjacent to the bot- .

tom and top of the stand, the vertical shaft
16 resting at its lower end upon a portion of
the bed or base frame 2. At its upper end,
above the bearing 18, the shaft 16 is provided
with a rigid cross-head 19, havingrigidly con-
nected thereto crane-arms 20, preferably lo-
cated equidistant from the line of the shaft
16 and having their upper ends connected by
a supporting-shatt 21, upon which the eleva-
tor, hereinatter fully desceribed,is hung. Any
suitable means may be employed for turning

the vertical shaft 16 on its longitudinal axis

for the purpose of swinging the combined ex-

cavator and elevator, Whlch will now be de-

scribed.
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2

The combined excavator and elevator com-
prises, essentially, a frame consisting of par-
allel hars 22, in the opposite ends of which
are mounted shafts 23 and 24, located re-
spectively at the lower and upperends there-
of. - The shaft 23 may be made stationary
with respect to the frame; but the uppershaft
24 is mounted in slide-boxes 25, which are
capable of being moved up anddown or back
and forthinslotsor ways 26 in the frame-bars,
as clearly illustrated in Fig. 2, the saidslide-
boxes 25 having associated therewith adjust-
ing-serews 27, by means of which any desired
tension may be given to a pair of sprocket-
chains 28, which pass around sprocket-
wheels 29 and 30, mounted respectively on
the shafts 24 and 23 at the upper and lower
ends of the elevator. Connected with the
endless chains 28 at suitable intervals are
excavating and hoisting buckets 31, the outer
walls of which are extended to form secoops
or blades 32 for scooping up theearth orother
material and filling the buckets preparatory
totheir npward movement. Eachbucketalso
comprises a pair of links 33, forming mem-

bers of the chains 28 and having the adja-

cent chain-links connected thereto by means
of a pin-and-slot engagement, as shown at 34,
whereby the buckets are adapted to be car-
ried around the sprocket-wheels 29 and 30in
the continuous movement of the chains 28.
In order to provide for theraising andlow-
ering of the combined excavator and elevator,
the frame-bars 22 are provided upon their
inner adjacent sides with flanges 35, which
enter grooves 36 in the opposite edges of a
reciprocatory ecross-head 37, thus adapting
thecross-head toslidelongitudinally between
the frame-bars 22. The means for reciprocat-
ing the cross-head 37 consists of a feed-screw
or screw-shaft 38, which is journaled at one
end in a cross-bar 39 and provided at its oppo-
site end with a beveled gear-wheel 40, the hub
41 of whichis journaled in a bearing 42, car-
ried by the frame-bars 22. The feed-screw
38 passes through and engages in a threaded
opening 43 in the reciprocatory cross-head, so
that as the screw is revolved it turns within
theecross-head, and as the cross-head is mouant-
ed on the crane-arms the result will be that
the frame of the combined excavator and
elevator will be raised or lowered, according
to the direction in which the feed-serew 38 is
turned. As the means for imparting rotary
movement to the feed-screw and reversing
the direction of rotation thereof I provide a
counter-shaft 44, which is journaled in the
frame-bars of the elevator and which has
mounted thereon a pair of slidable beveled
pinions 45 and 46, each of which has a splined
engagement with the counter-shaft and is ca-
pable of being slid into and out of engage-
ment with the gear-wheel 40 by means of a
shipping-lever 47, provided with a fork 48 in
engagement with a groove in the hub of the
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pinion 46. Each of the shipping-levers 47 is
fulerumed at 49 on the elevator-frame, and
the pinion 45 or 46, as the case may be, is held
out of mesh with the beveled wheel 40 by
means of a throw-off spring 50. Thesprings
50 serve to hold both of the beveled pinions
45 and 46 out of engagement with the wheel
40, so that the feed-screw 38 is normally sta-
tionary. When, however, it is desired to raise
or lower the elevator, one of the levers 47 is
operated for throwing the pinion connected
therewith into engagement with the wheel 40,
whereupon a rotation in one direction or the
other will be imparted to the feed-screw,
causing it to turn within the cross-head 37
and raise or lower the elevator. The coun-
ter-shaft 44 is conveniently driven by means
of a pinion 51, mounted fast on the counter-
shaft and meshing with a spur gear-wheel 52,
fast on the upper shaft 24 of the elevator.
It way here be stated that the motor for op-
erating the endless chain of buckets may be
mounted on the frame of the elevator, so as to
move therewith, and said motor may be
ceared directly to one of the shafts 44 or 24.
Itis, however, considered unnecessary toillus-
trate the application of the motor, as such
motor may be applied at any convenient
point and suitably geared to the operative
parts of the combined elevator and excavator.

The lowerend of the elevator-frame is sup-
ported by means of a swinging brace 53, com-
prising the parallel side bars 5%, which em-
brace the lower portion of the elevator-frame,
and the inwardly - diverging members 55,
which are pivotally connected at their-inner
ends to the lower portion of the vertical shaft
16 by meansof a bolt or pivot 56. Atoneor
more intermediate points the side bars of the
swinging members are connected by a tie-
brace 57, and the outer ends of the side bars
54 are provided with openings to receive the
shaft 23 at the lower end of the elevator. As
the elevatoris raised or lowered by the mech-
anism hereinabove deseribed the swinging
brace 53 swings upward or downward and
guides’ the lower end of the elevator-frame.

L Said brace also serves to hold the lower part

of the elevator up to its work and swings
with the elevator as it turns upon the axis of
the vertical shaft 16. One or both of the
frame-bars 22 are provided with retaining

-hooks or latches 58, (shown in Fig.1,) which

when the elevator is lifted to the dotted-line
position of Fig. 1 are adapted to engage over
the supporting-shaft 21 and hold the elevator
in that position. '

59 designates an adjustablestop which may
be held at any point in the length of the feed-
serew by means of a binding-serew 60, the
said stop being adapted to come in contact
with the lower end of the reciprocatory cross-
head 39 in order to prevent the elevator-frame
from being moved upward too far.

In operation the execavator is set up at the
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point of operation and power applied to the
endless chain of buckets. A sufficient quan-
tity of earth or other material is then depos-
ited in the receiving-hopper 5 and allowed to
pass into the ballast-box 4, so as to fill said
box to any desired extent and form a coun-

- terbalance for the combined excavator and
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elevator, which will prevent thetipping over
of the machine under the operation of the
excavating devices. After filling the bal-
last-box the controlling-slide 14 is closed.
The operation of the .excavator may now
be continued as long as needed and it may
be swung horizontally upon the vertical shaft
16 as a center, the material being carried
upward by the buckets and deposited in
the receiving-hopper 5. When it is neces-
sary to move the excavating-machine, the

‘gate 10 may be opened, so as to allow the ma-

terial therein to escape through the opening
8, thus materially lightening the machine
and adapting it to be carried with facility
from place to place.

It will be understood that the machine here-
in described is suseeptible of various changes
in the form, proportion, and minor details of
construction, which may accordingly be re-

-sorted to without departing from the prinei-
ple or sacrificing any of the advantages of .

the invention. _

‘Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is— .

1. In an excavator, the combination with a
frame or stand, of a crane adapted to swing
on a vertical axis, an elevator comprising an
endless series of buckets and mounted on the
crane, means for. raising and lowering the
elevator-frame, and a swinging brace for sup-
porting the lower portion of the elevator.

2. In an excavator, the combination with a
supporting frame or stand, of a horizontally-
swinging crane,an elevator adjustably mount-
ed thereon, a cross-head carried by the crane,
and a feed-screw journaled in the elevator-
frameand havingathreaded engagement with
said eross-head. o

3. Inan excavator, the combination with a
supporting frame or stand, of & horizontally-
swinging erane journaled therein, an elevator
pivotally supported on said crane and com-
prising an endless series of buckets, and a
feed-screw for bodily raisingand lowering the
elevator.

4, In an excavator, the combination with a
supporting stand or frame, of a horizontaliy-
swinging crane journaled therein, an elevator
slidingly mounted with respect to said crane,
and means for raising and lowering the ele-
vator and sliding the same with respect to the
crane. )

5. In an excavator, the combination with a
supporting stand or frame, of a horizontally-
swinging erane comprising a vertical shaft, a
supporting-shaft carried thereby, an elevator-

a

frame having an endless series of buckets, a
cross-head journaled upon said supporting-
shaft, and means connected with said cross-
head for raising and lowering the elevator.

6. In an excavator, the combination with a

supporting stand or frame, of a horizontally-

swinging erane, a cross-head pivotally mount-
ed on said crane, an elevator-frame slidingly
connected with said cross-head and compris-
ing an endless series of buckets, and a feed-
screw journaled in the elevator-frame and

having a threaded engagement with said .

cross-head.

7. In anexcavator, the combination with a
supporting frame or stand, of a horizontally-
swinging erane, a cross-head pivotally mount-
ed thereon, an elevator having a sliding en-
gagement with said cross-head and compris-
ing an endless series of buckets, a feed-screw
having a threaded engagement with said
cross-head and journaled in the elevator-
frame, means for rotating said feed-screw,
and feed-serew-reversing mechanism.

8. In an excavator, the combination with a
supporting frame orstand, of a horizontally-
swinging erane, a eross-head pivotally mount-
ed thereon, an elevator having a sliding en-
gagement with said cross-head and compris-
ing an endless series of buckets, a feed-screw
journaled in the elevator-frame and having
a threaded engagement with the eross-head,
a beveled gear-wheel on said feed-serew, a
counter-shaft having pinions slidable into
and out of engagement with said wheel, and
means for shifting one or the other of said
pinions into and out of engagement with the

-wheel on the feed-screw.

9. In an excavator, the combination with a
frame or stand, of a horizontally-swinging
crane, a cross-head pivotally mounted thére-
on, an elevator slidingly connected with the
cross-head, a feed-screw journaled in the ele-
vator-frame and having a threaded engage-
ment with said cross-head, a beveled gear:
wheel on the feed-screw, a counter - shaft,
beveled pinions slidingly mounted on said
shaft, means for moving said pinions into
and. out of engagement with the beveled
wheel on the feed-screw, and means for nor-

“mally holding said pinions out of engagement

with the beveled wheel. _ :
10. In an excavator, the combination with
a frame or stand, of a horizontally-swinging
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erane, an elevator mounted thereon and ca- -

pable of being bodily raised and lowered,

shafts at the ends of the elevator-frame car-

rying sprocket-wheels, an endless chain of
buckets running on said sprocket-wheels, and

-a swinging brace receiving the shaft at the

lower end of the elevator and pivotally con-
nected to the vertical shaft of the erane.

11. In an excavator, the combination with
a frame or stand, of a horizontally-swinging
crane, an elevator comprising-an endless se-
ries of buckets and having a sliding engage-
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ment with the erane, means for raising and
lowering the elevator, and a lateh for hold-
ing the elevator in its raised position.

12. In an excavator, the combination with
a frame or stand, of a horizontally-swinging
crane, a cross-head pivotally mounted there-
on and provided with grooves in its opposite
sides, an elevator-frame comprising parallel
side bars having flanges which work in the

groovesof thecross-head, and means for slid- 1o

ing the elevator-frame relatively to the cross-
head.
In testimony whereof T affix my signature
in presence of two witnesses.
WILLIAM MILTON GROSS.
Witnesses: ‘
JNo. G. TYLER,
J. C. JoNEs.




