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3PECIFICATION forming part of Letters Patent No. 741,099, dated October 18, 1903.
' Application filed Tune 12,1903, Serial No, 181,120, (No model)

To all whom it ma/y:c?oncerm | |
Be it known that I, FRANK M. BISBEE, a
citizen of the United States, residing at Chi-

cago, in the-county of Cook and State of Illi-

nois; have invented certain new and useful

Improvements in Excavating - Machines, of

which the following is a specification. -
My invention is more particularly designed
as an improvement upon the excavating-ma-

the side sills of the body-frame and indicated
by line 1* 1* in Fig. 11. Fig. 2 shows the
lower portion of the boom illustrated in Fig.
1, with its lower swinging section engaged by

;

?iew also illustrates the end wall of a trench:

undercut by the excavating device. Fig. d
shows the upper portion of the boom in lon-
oitudinal section and mainly illustrates an
adjustable cam or tripping deviece employed

to operate a device for locking a door of the
exeavating:bucket. Fig.4isasectionthrough
‘a part of the boom portion shown in Fig. son

line 4°* 42, the devices for adjustably support-
ing the cam or tripping device K on the boom

bucket being open and the swinging chute H

55

66

to chine shown and deseribed in my application
for Letters Patent of the United States filed | being shown in elevation. Fig. b is a sec-
April 22, 1902, and serially numbered 104,143, tion taken trausversely through the boom on
and involving a swinging and longitudinally- | line 5% o° in Fig. 4. Fig. 6 is a detail view
movable boom supported to beextended down- I showing a portion of the boom in elevation.
s wardly into a trench or excavation in rear of | Fig. 7 shows the upper end portion of the 05
"~ the main or body frame of the machine and | boom, partly in elevation and partly In ver-
affording a track or way for an excavating- ‘tical section, and illustrates a spring sup-
bucket arranged for up-and-down travel on | porting device for the upper sheave 33. Fig.
the boom. = | - I S ig a section on line 8* 8* in Fig. 7. FKig. 9
20 Objects of my invention are to permit the | shows in elevation the upper portion of the 7o
boom to oceupy a vertical position, to con- | boom and a sheave-support D, provided with
veniently dump the contents of the excavat- | a couple of sheaves respeetively for one and
ing-bucket when the boom is in such vertical | the other of the two cables employed. Fig.
posifion, to effectively discharge the contents 10 is a front elevation of the beom portion
25 of the excavating-bucket, to provide im- | and attachment shown in Fig. 9. Fig. 1118 75
proved means for automatically opening and | a sectional plan, the plane of the section be-
closing a door of the excavating-bucket, to ‘ing through the boom and excavating-bucket
automatically and effectively close such door | on line 11* 11% in Fig. 1. Fig. 12 isa vertical
after the contents of the bucket have been | section on line 12* 12* in Fig. 11, the bot-
30 discharged, to automatically dump the ex- tom door of the excavating-bucket being in
cavating-bucketata uniform elevation above | an open position. Fig. 13 shows the exca-
the ground-line regardless of the depth of the vating-bucket in vertical section and & por-
trench or exeavation and the extent to which | tion of the boom in elevation, the bottom door
the boom is lowered therein, to render the l of the excavating-bucket being closed and
3z machine compact and permit matters dis- | locked and the lateh device for locking such 85
charged from the bucket to be delivered toa | door being partly in section and partly inele-
- wagon at a point near the line of travel of vation. In this view the excavating-bucket -
the excavating-bucket, and to provide vari- | 18 opposite the ecam E, employed for actuating
ous improved matters of detail, combination, ] the latching device so as to unlock its bottom
4o and arrangement serving to increase the gen- | door. Fig.14isa bottom plan of Fig. 13, the go
eral efficiency of execavating-machines. | boom being in section on a plane indicated
In the accompanying drawings, Figure 1is | in Fig. 15 by line 14* 14*. Fig. 15 shows a
a, sectional elevation of a portion of the ma- I portion of the machine in side elevation and
chine, the section being on a-vertical plane | illustrates the act of dumping the contents of
45 between the excavating-bucket and one of | the execavating - bucket, the doors of such 95

being in position toreceive theload. Fig.16
' is a plan view of the portion of the machine

represented in -Fig. 15, the boom being in

eross -section. Fig. 17 is a view similar to xoo

a F .

30 theexcavating-bucket an@un oback., This
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Fig. 15, with the excavating-bucket lowered ] like channel of the other I-beam. The diame-

to some extent and the chute I swung down
from the position shown in Fig. 15.

The main or body frame A, of which I have

shown a portion sufficient for the purposes of
this application, can be of any suitable con-
struction., The portion of the body - frame
thus 1llustrated comprises a pair of horizon-
tally-arranged sills or side bars 1 and 2, tied
togetheratoneendof the structure by a cross-
bar 3, as in Iig. 11.

The excavating bucket or shovel B is ar-
ranged to traverse a beam or boom C, having
acombinedswingingand longitudinally-shift-
ing connection with the main frame, so as to
permit 1ts adjustment with reference to the
character of the work and conditions in-
volved. In order to thus connect the boom
with the main frame, the latter is provided
with bearings or journal-boxes 4, 5, 6, and 7,
Fig. 11, all relatively in alinement and adapt-
ed forsupporting a transversely-arranged ro-
tary shaft 8, the boxes 4 and 5 being secured
upon the end cross-bar 3 of the main frame
and the boxes 6 and 7 being secured upon the
longitudinalsill portions1 and 2 thereof. The
boow is shifted by means of gear connection
with the rotary shaft S8 and is tied to such
shaft by a shifting connection hung to swing
about the axis of theshaft, whereby the beam
18, 1n effect, fulerumed upon the rotary shaft
and arranged to slide or shift longitudinally
and independently of its faleral sapport.

- Morespecifically referring to detailsinvolved,
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the rotary shaft 8 can be rotated in opposite
directions in alternation by suitable actuat-
ing mechanism, such as a worm-wheel 9 on
the shaft and a rotary worm-shaft 10, pro-
vided with a worm 11, which engages the
worm-wheel 9. The rotary shaft 8is provided
with pinions 12 and 13, keyed thereon and
arranged between the boxes 4 and 5. These
pinions - engage longitudinally - extending
racks 14 and 15 on the boom, which is tied
to the shaft 8 by a swinging casting or bear-
ing 16, hung upon theshaftat a point between
the pinions 12 and 13 and adapted to main-
tain the racks in engagement with the pin-
1ons and at the same time permit the boom
to swing and also to shift longitudinally.
In order to permit the boom to thus shift
longitudinally and independently of the
swinging bearing 16, the latter is provided
with flanged idler rolls or wheels 19, 20, 21,
and 22, IFigs. 1, 11, and 12, arranged with

their treads in engagement with longitudinal.

mner side portions of the boom, which is
preferably composed of a pair of parallel I-
beams 17 and 13, tied together at their up-
per and lower ends by means of any suitable
connections. With such construction the I-
beams 17 and 13 as a matter of course have
each a couple of longitudinal channels re-
spectively at opposite sides of its web por-
tion, the rolls 19 and 21 being confined with-
in one of such channels of one I-beam, and
the rolls 20 and 22 being confined within a

| to the back or lower end of the bucket.

ter of each roll is less than the width of the

channel in which it is thus confined, and
hence when the boom is shifted longitudi-

nally the rolls while engaging the inner faces
of certain flanges of the I-beams will be free
to revolve, so as to allow free end movement
on the part of the boom. DBy means of the
rack-and-pinion device thus described the
boom can be raised and lowered, and by
reason of the swinging connection of the
beam with the shaft 8 the heam can be swung
about its fuleral support in a vertical plane
and also brought into and held in a vertical
position, s0 as to permit the excavating-
bucket to operate npon the vertical end wall
of a trench or sewer and to undercut such
wall, as illustrated in Fig. 2, which shows a
bank or wall thus undercut. |

In order to permit the excavating-bucket
to have an effective and highly -desirable
range of action, whether the boom C.is in a
vertical or inclined position, but particularly
when the boom occupies a vertical position,
as in Figs. 1 and 2, the lower end portion of
the boom consists of a relatively swinging
section 23, composed of a pair of short lengths
27 of I-beams corresponding in cross-section
with the main lengths 17 and. 18 of I-beams
and respectively hinged thereto, as at 24,
Figs.1and 2, thearrangement being such that
when the independently-swinging boom-sec-
tion 23 1sin alinement with the main section

it will simply form a downward extension
The swinging sections 27 are tied.

thereof.
together in any suitable way—for example,
by a transversely-extending casting 28, which
also affords a bearing for a couple of oppo-
sitely-positioned sheaves 29 and 30, about
which passes & rope or cable B, employed
for drawing down the bucket. By such ar-
rangement the bucket can be lowered until
it 18 brought into position upon the lower
swinging section 23 of the boom, and at such
juncture the lower swinging section will
swing back, as 1n Fig. 2, thereby breaking
joint and carrying the bucket in the arc of
a circle about the point of hinged connection
between the lower and upper sections.
When the lower boom-section 23, with the
excavatingdeviceor bucketthereon, is swung
back to the position shown in Fig. 2, the ex-
cavating device or bucket will be in readi-
ness for reverse bodily swing for the purpose

of excavating,and to causesuchreverse move-

ment a rope or cable B*is attached to the for-
ward or upper end of the bucket in opposi-
tion to the rope or cable B’, which is attached
In
order to guide the cable B? when the lower
boom-section 23, with the bucket thereon, is
swung back, the upper boom-section is pro-
vided at its lower end with a sheave 31, sup-
ported between the two I-beam portions 17
and 18, so that when section 23, with the
bucket thereon, is being swung back to the
position as in Kig. 2 a portion of the oper-
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ating rope or eable B*will take and be gnided
by sheave 31, as illustrated. o
In order to limit the extent of back swing
on the part of section of the boom, the upper
longer boom-section is provided with an elas-
tic buffer 32, Fig. 1, arranged upon a casting

322 which can in turn be employed as arigid

connection between the lower end portions
of the two bars or beam portions 17 and 13
of the upper boom-section. The upper ends
of these I-beams can be rigidly tied together
by any suitable device, such as a irans-

versely-arranged connection- 32°, Figs. 7, 8, .
- |  shown in Fig. 2.

and 10.

- As an upper guide for the cable B’ the 'UP9_

per end of the boom C is provided with a

‘sheave 33, (see particularly Fig. 7,) which is

arranged between the two beams 17 and 18
of the boom and journaled upon boxes or bear-
ings 34, Figs. 7 and 8, having limited sliding

i

i

connections with the boom and supporied by

strong springs 35, the said boxes or bearings
being, for example, provided with studs 547,
arranged to engage in vertical slots 36 In
frames or brackets 36, which are secured to
opposite side portions of the boom and adapt-
ed to permit the springs 35 to engage the
boxes or bearings 34 and seat at their lower
ends upon brackets or bearings 36° on the
boom. As a means for further guiding the
cables B’ and B?the boom is provided on what
may be termed its ‘‘forward” face with a
sheave support or structure D, Figs. 9 and
10, comprising castings 37 and 38, tied to-
cether by cross rods or shafts 47 and 43 and

guide-sheave 49, Kig. 1, supported upon the

=3

rear end of the body-frame at a point back

of the shifting pivotal connection between the
boom and the body-frame.
drum can be positioned upon the body-frame
forward of the boom, it being regarded as
only
snch dram by dotted lines in Fig. 1. By op-
erating the winding-drum in a direction to
wind the cable B’ thereon and pay out cable
B2, which can also be attached to stuch wind-
ing-drum, the bucket will be drawn down and
then caused to swing back to the position
Movement of the shovel or
bucket in an opposite direction is effected by
the rope.or cable B?, attached to the upper or
forward end portion of the shovel or bucket

and trained over the sheave 46 and thence

carried to the winding-drum, whereon it will
be wound reversely to the winding of the ca-
ble B’. In order to operate the bucket, the

winding or hoisting drum is-started up in a.

direction to permit the bucket to descend
from the position shown in Fig. 1, and when
the bucket is fairly on the lower swinging sec-

tion 23 of the boom the action of the rope or

cable B', passing about sheaves 29 and-30 at

the end of the boom-section 23, will cause the.

| latter to swing back 1o the position shown

supporting sheaves 45 and 46, respectively.

The castings 37 and 38 stand out from the
boom, as illustrated in Fig. 9, and have their
lower ends supported and secured to the
boom by inclined brace-rods 39 and 40, their

upper ends being in like manner supported

45

50

and secured to the boom by inclined brace-
rods 41 and 42. This sheave support or
structure is also further trussed by the rods

43and44. Withthis econstruction the sheave

45 affords a guide-support for the cable B’
at a point forward of the boom, while the
sheave 46 provides a guide-support for the
cable B? at a point below the sheave 4o,
the excavating-bucket B having, in effect,
a sliding or shifting connection with the boom

“and is arranged to traverse substantially the

55

6o

length of the same, the direction in which
said excavating device is moved being effect-
ed by one or the other of the two cables.
The cable B’, attached to thé lower end of the
bucket, passes about sheaves 29 and 30 on the
lower swinging boom -section and extends
from suech sheaves upwardly to and over the
upper sheave 33, thence passing to and over
sheave 45, and thence passing to somesuitable
winding device, such as a winding-drum, and
in order to permit the lower boom-section to
swing back when the bucket has been drawn
upon it the portion of the cable B’ between

said upper and lower sheaves is deflected lat-

erally back from the boom by means of a

|
I
|

|
|

illastrated in Fig. 2.

in Fig. 2, and thereby permit a comparatively
slight downward adjustment of the boom to
position the bucket for excavating, it being
‘already explained that when the boom-section

93 thus swings back the ropeor cable B* will
at 2 suitable moment take the sheave 31 at
the lower end of the upper boom-section, as
After the bucket has
been thus positioned the operator will reverse
the movement of the winding-drum, whereby

cable B’ ‘will pay out and cable B? will be
drawn in a direction to swing the lower boom-

section into alinement with the upper boom-
section and then elevate the bucket, which

The winding-

necessary to indiecate the presence of

75

g0

g9 -

100

105

110

during the first portion of such movement

will be carried in the arc of a cirele, so as to
cafinto the earth and load itself, asindicated

in Fig. 2. _.
In order to maintain the bucket in engage-

ment with the boom and at the same time

permit it to readily traverse the same, the
bucket is provided with castings or arm por-

115

tions 49 and 50, rigidly bolted to the bucket

and forming bearings for four flanged rolls or
wheels 51, 52, 53, and 54, which are arranged

to traverse guideways formed by the outer

longitudinal channels of the I-beams of which
the boom is eomposed, it being observed that
the boom has four of such guideways, the
rolls on the bucket being arranged to traverse
the two outer guideways, while the antifric-

tion-rolls on the hinged arm or bearing 16 are |

arranged to engage in the two inner guide-
ways formed along the inner opposing sides
of the I-beams. Each of said rollsis of course

slightly less in diameter thaun the width of
the channel or guideway in which it engages.
The excavating shovel or bucket B is con-

120

128 .
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structed with opposite sides 55 and 56, Figs.
12 and 16, reinforced by marginal and dlago-
nally-a,rra,nfred stiffening- bands and formed
to incline along their upper edges in a direc-
tion upwardly and rearwardly from the boom
when the bucket is in the position shown in
Fig. 12, the end portion 57 of the bucket be-
ing provided with a suitable blade or blades—
for example, with spuds 58—which piteh out-
ward relatively to the boom when the bucket
i3 in the position last mentioned.

The sides 55 and 56 are secured to a rear
side wall 59 and have their forward edges
secured to an upper front wall portion 60
IFFig. 12, which inclines downwardly and in-
wardly To the lower edges of this front

wall portion is hinged a door 61, adapted to

normally close the buekeb at its front side,
the door when thus closed being arranged to
slope downwardly and outwardly from 1ts
hinge connection 62 with the bucket, where-
by when the bucket is in the position shown,
for example, in Fig. 12, the door will be nor-
mally maintained by rzwlty in a closed con-
dition. The hinge connections between the
door and bucket are arranged at the point of
oreatest lateral inward depression of the front
portion of the bucket, whereby rubbing of the
hinges against a bank which is being exca-
vated will be avoided. One or more catches

- 62 are secured to the lower end of this swing-

ing front door or gate and arranged to pro-

| Ject below the.plane of the bottom of the

35

40

45

50

55

6o

bucket. 'The bottom of the bucket is essen-
tially formed by a door 63, hinged to the rear
wall, as at 64, I'ig. 12, and provided near its
outer free edge with one or more openings 65,
adapted to receive the cateh or catehes 62 on
the front door when it is closed, in which way

the engagement of the front door 61 with the

closed bottom door 63 will of course hold the
front door in a closed condition. In orderto
hold the bottom door closed, it is provided on
its under side with a cross-shaped sliding
lateh 66, Kig. 14, which is maintained upon
the door by guide-str&ps 67 and 67* This
latch 66 1s provided at opposite sides with up-
wardly - extending catch portions arranged
for engaging keepers secured to opposite
sides of the bucket, one of said cateh portions
68 and one of said keepers 69 being shown in
dotted lines in Iig. 13. To the rear end of
thelatch-plate 66 is secured a forked slide-bar
70, supported upon the bottom of the bucket
by guides 71 and arranged to project beyond
the rear wall of the bucket. The rear forked
end of this forked slide-bar 70, which projects
beyond therear wall of the bucket, isprovided
with an idler-roll 72, and between the guides
71 71 1s arranged a strong spring 73, emled
about the slide-bar 70. This spring has one

end- bearing against one of the guides 71 and

its opposite end bearing against a collar 74,
fixed on the forked slide-bar 70, the normal
condition of such spring causing the latch-
plate 66 to engage the keepers 69 on the sides

1
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door locked. DBetween the rearwardly-pro-
jecting bucket-arms 49 and 50, which carry
rolls for engaging the boom, as hereinbefore
described, is hung an arm 75, Fig. 13, the

| lower end of which impinges upon the face of

roller 72 on the forked lateh-bar 70. 'This

‘hinged swinging arm is also provided near its

lower end with a roller 76, which is provided
for engaging the inclined face of a frip or
cam projection K on the boom at a time when

| the bucket is brought into position to permit

|

of the contents of the bucket.

t away from the latter.

such engagement for the purpose of dumping

‘the contents of the bucket, as follows: The
| cam kK i1s held upon the boom at a point suit-

able for dumping the load, and the bucket
having been loaded with excavated soil and
being drawn upwardly along the boom the
roller on the swinging arm 75 will engage the
lower inclined face of the cam E, and said arm

will thereby be caused toswing in a direction

laterally forward from the boom, and in thus
swinging forwardly it will by reason of its en-
gagement with the lateh-roll 72 force forward
the forked slide-bar 70, which will shift the
lateh 66 forwardly, and thereby free the latch-
plate from its engagement with the keepers.
This forward shift of the lateh, of which the
slide-bar 70 may be regarded as a part, will
compress the latch-spring 73, so that when
arm 75 i8 released from the cam E the latch-
spring will act to restore the latch to its first
position. When the bottom of the bucket is
thus unlateched, the weight of the load will
swing it downwardly, and thereby permit its
contents to drop out, and of course as soon

as the catch or catches 62 on the lower end
-of the front door are freed from engagement

with the bottom door by reason of the down
swing of the latter the front door will also be
swung outwardly to some extent by the load,
thereby permitting a quick clean discharge
In order to
limit the extent of down swing on the part of
the bottom of the bucket, said bottom has a
jointed stop connection with the body of the
bucket, consisting of links 77 and 78, Fig. 12,
pivotally connected together and respectively
attached to the swinging bottom and to the
body of the bucket,thelength of such link con-
nection when the links arein alinement, asin
Kig. 12, being such as to permit the swinging
bottom to incline downwardly and away from
the boom, and thereby deflect the falling soil
As soon as the soil has
been discharged from the bucket the front
side door of the bucket will close by gravity,
and inorderto automatically close the bottom
door a door-closing device K, Figs. 12 and 16,

1s provided. This door- closmﬂ' dewee com-
prises a bearing 79, which IS-SBCHI'ed upon

| the body-fmme sill 2 and recessed or bored

to receive a transversely-arranged rock-shaft
80. One end, termed the ‘‘inner” end, of
this rock-shaft SO has a head 81, to which is
pivoted a tappet 82, Fig. 16, arranged to swing
upwardly free of the rock-shaft The oppo-

of the bucket, and thereby keep the bottom | site end of the rock-shaftis provided with an
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~arm 383, to which is adjustably attached a |

counter-weight 84. Upon this swinging bob-
tom door of the bueket is-a bracket or bear-
ing 85, which is in a vertical line passing

‘through the center of the rock-shaft when

" the said bottom dooris open, and this brackeb
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“braces 92%, Fig. 16.

is provided with an idler-roll 86, asin Fig. 16,
which said roll projectslaterally over the tap-
pet 82 on the rock-shaft. When, therefore,
the bucket has been unloaded and is caused

to descend, the roll 86 will engage the tappet |

82, whereby further down movement ot the
door with the bucket is arrested, while at the
same time further descent on the part of the
body of the bucket will eauseits bottom door
to close, and in so doing the roll 86 will move
along the face of the tappet 82 toward the
free outer end of the latter. When the bot-
tom door is thus fully closed, the lateh-plate
66 will engage the keepers on the bueket, and
agthe arm or tappet 82 onthe rock-shaftisat
such juncture still engaged by the roll on the
bucket said arm or tappet will receive the
full weight of the bucket, and thereby swing
down and axially turn the rock-shaft in op-

position to the counter-weight thereon un-

til by further descenton the part of the bucket
the roll 86 leaves the said arm or tappet 82,
and thereupon the action of the counter-
weight will restore the rock-shaft and tappet
or arm thereon to their normal position. Af-

tor the buckef hasdescended into the excava-

tion and has taken its load and while it is
again ascending the roll 86 willengage the tap-

pet or arm 82 on the rock-shaft 80 and swing |

such tappet or arm 82 upwardly and inde-
pendently of the rock-shaft, so as to permib
said roll to pass the arm or tappet.

The excavating-bucket can be formed and

braced in any suitable way, the bucket shown
being provided with marginal stiffening-

bands 87, 88, and 89 upon opposite sides, said |

sides being also further reinforced by diag-
onal stiffening straps or bands.90 and 91, and
the connection between the sides 55 and 56

and the rear wall 59 being further braced by

outer stiffening-plates 92 and inner angle-
The machine thus de-
seribed is adapted for digging trenches or ex-
eavations of various depths, the depth of the
axcavation being governed by the adjust-
ment of the boom which carries. the excava-
ting shovel or bucket. - The point of dump-
ing elevation is, however, preferably invari-
able as to elevation above the ground-line
regardless of the depth of the trench or ex-
cavation, and for this reason the cam or trip-
ping device E is adjustably held upon the
boom, as illustrated in Figs. 3, 4, 5, and 6.
As therein shown it comprises a plate 93, ar-
ranged to slide along the I-beams 17 and 13
and having as a sliding connection there-
with castings or bearings 95 96, provided upon
its rear side and engaging the said I-beams,
as best shown in Figs. 14and 16. Upon these
castings or bearings 95 96 are mounted ad-
justably-sliding grip-shoes 97 98, adapted and

| Figs. 15, 16, and 17.

’

L

arranged to engage and hug the webs of the
I-beams 17 and 18, and impinging agalnst
the inner faces of these grip-shoes are two
togele-levers 99 100, pivoted together at their
inner ends and arranged to swing about ful-

era 102 103, adjacent to the inner faces of the

orip-shoes. Embracing the connecting pivot-
pin 100* of the toggle-levers99 1001s a double
clevis 104, a rope or cable 105 being attached
to the upper portion of said clevis and ar-

106 the cable drops to within reach of a per-
son on the ground when the cam or trip de-

vice B is at the highest desired point, and it

then returns and is attached to the lower por-
tion of the clevis 104, as in Fig. 3. A single
clevis 108isfastened to thesheave-bracket 107,
and to this clevis 108 is secured a cable 111,
which passes up to and about a sheave 110,
mounted upon the upper end portion of the
boom. From the sheave 110 the said cable
111 passes down and is attached to a point

! near the ground—for example, as in Fig. 1.

To the forward face of the plate 93 is secured
the casting 94, which serves as a cam H for
offecting the closing of the bottom door of the

| bucket, as hereinbefore mentioned. When
it is desired to shift the elevation of the cam
‘E, the attendant will pull upon the lower

portion of cable 105, and this will release the
toggles from the grip-shoes, so as to ease the

pressure of the latter upon the webs of the

I-beams 17 and 18. The cam can then be

raised or lowered by the cable 111, and when

in desired position a pull on the upper part
of cable 105 will so adjust the toggle as to
cause the grip-shoes to firmly engage the I-

From' this sheave.
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‘ranged to extend up to and over a sheave 106,
| which is mounted in a bracket 107 on the up-
per end of the plate 9o.
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beams. A stop-pin 101, Fig. 4, is provided

to limit the action of the toggles and to check
them when brought to the point where great-
esh
orip-shoes which engage the beams can also
be faced with leather or roughened to increase
frictional engagement with the web portions
of the beam, and thereby prevent accidental
slip. | o

With reference to means for receiving the
matters discharged from the bucket and for
delivering the same atadesired point, G, Figs.
15and 17, indicates asuperstructure arranged
npon the body-frame and positioned to permit
the ascending and descending bucket to just

LY

‘elearit. Thissuperstructure comprisesstand-

ards 112 and 113, preferably four in number

‘and rigidly secured upon the body-frame.

These corner posts or standards are connect-
braces consisting of channel-bars 115, as 1n

The space between the posts 112 1135 and

under the longitudinal rails 114 is sufficlent
‘to permit the passage of a car, cart, wagon,

or other dirt or earth carrying conveyance.

pressure is secured. The faces of the
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"eod by longitudinal braces 114 and transverse .
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To the corner-posts 112 and extending trans- -
‘versely across to the opposite side at a height




6 .

from the sills about equal to the height of a |

wagon-box is journaled a shaft 116, and on
this shaft between the posts 112 is firmly at-

- tached a chute I, Figs. 15, 16, 17, which said

i0

chute has side walls 119 120. The free end of
this chute or apron is adapted to swing out

and under the bucket D, as shown in Fig. 15.

To one of the extremities of the shaft 116 is
attached a short arm or lever 117, which is

connected at its free end by means of an ad-

justible connection I to a long lever or arm

- 118, Fig. 15, firmly attached to a transverse

I5

20

shaft 124. This shaft is journaled in boxes
128130 129, the boxes 128 and 130 being bolt-
ed to the upper ends of the corner-posts 112
and the box 129 being secured to the eross-
rail 115. The shaft 124 is located directly
above the shaft 116 and carries between the
posts 112 a long lever 125, whose free end ex-
tends back past the bucket to engage with a

- shelf 127, affixed to the bucket carriage or
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carrier comprising the arms or plates 49, a
roller 126 being attached to said lever at its
free end to reducs friction between it and said
shelf.

The adjustable connection I comprises a
tubular member 122, fixed at one end to the
shortlever 117. Intotheopposite end of this
member is fitted to slide the lower extremity
of a solid member 121, whose upper end is
fixed to the long arm 120. These members
122 and 121 are connected together by a heavy
helical spring 123 encircling the member
122, the whole forming a longitudinally-ad-

justable connection between the arms or le-

vers 117 120, The operation of this mechan-

1sm may be described as follows: The apron

H normally hangs from the shaft 116 and be-
tween the posts 112. The positions assumed
by the various levers will then be about as
shown 1n Fig. 17. After the bucket has
reached the desired elevation the shelf or
trip device 127 on the bucket-carriage comes
in contact with the end of long arm 125 and
swings such arm upwardly.
this arm is communicated to the shorter arm
120 through shaft 124, and said arm 120 in
turn imparts motion to the still shorter arm
117 by means of the flexible connection I,
the swing of the arm 117 thereupon operat-
ing shaft 116 in a direction to swing the

apron upwardly and under the bucket, the

apron finally arriving at the position shown
in Fig. 15. At such juncture the bucket-
doors open and drop the contents upon the
apron, which diverts the soil into a wagon or
cart within the space of the frame or super-
structure G. : - |
The i1nterposition of a flexible connection
between the arms 117 and 120 is made neces-
sary by reason of the fact that the bucket
ascends at a high speed and the strain upon
the arms would be too great at the instant
when the long arm engages the shelf on the
bucket-carriage were the connections solid
throughout. The boom is preferably main-
tained in a vertical position, and to accom-

Motion from
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plish this there is attached to it about one-
third of thedistance from the top a guy-frame
K. Thisframe consists of two beams 150151,
connected to the beams 17 and 18 of the boom
by a shaft 152 and boxes 153 154. The guy-
frame constitutesa pushor pulldevice operat-
ing as a pitman and connected with the boom
above the fulerum of thelatter, and asmy Pat-
ent No. 733,939, dated July 21, 1903, illus-
trates a way in which this device can be oper-

ated and also claims the same special illustra-

tion of operating mechanism is not necessary.

What I claim as my invention is—

1. In an excavating-machine, a boom hav-
ing its lower end portion consisting of an in-
dependently-swinging hinged section; an ex-
cavating device supported to traverse the
boom and arranged to descend thereon to an
extent to engage upon the lower hinged sec-
tion; acable attached to and extending down-
wardly from the excavating device to guide
means on the lower hinged boom-section and
thence extending upwardly; and a guide de-
vice for said eable supported in rear of the
boom and serving to deflect rearwardly from
the boom the portion of such cable between
said guide deviceand the cable-gniding means
on the lower hinged boom-section.

2. In an excavating-machine, a boom sup-
ported to be extended downwardly into a
trench or excavation; an excavating-bucket
arranged for up-and-down travel on the boom
and having its bottom portion constructed
with a downwardly-swinging door; a device
for locking said door in a closed condition;

| and adevice for automatically unlocking such

doorwhen thebucketinits ascenthas reached
a point suitable for dumping.

- 3. In an excavating-machine, a boom sup-
ported to be extended downwardly into a
trench or execavation; an excavating-bucket
arranged for up-and-down travel on the boom
and. having its bottom portion constructed

with a downwardly-swinging door; a device
for locking the door in a closed condition; a

device for automatically nnlocking the door
when the bucket in its ascent has reached a
point suitable for dumping; and a door-clos-
lug device operating to automatically close
the door during the descent of the bucket.
4. In an excavating-machine, a boom sup-

.ported to be extended downwardly into a

trench or excavation; an excavating-bucket,
arranged for up-and-down travel on the boom
and having its front and bottown portions each

constructed with aswingingdoor; and means

for automatically locking said doors in a
closed condition; the bottom door being

‘hinged to the rear portion of the bucket, and
the door at the front side being arranged to

hang as a gravity-door ifrom its hinged con-
nection with the bucket and to swing out-
wardly under pressure of matters within the
bucket whenit isunlocked, and to swing back
by gravity into its normal closed position af-

70

30

g0

95

ICO

10§

IIO

115

120

I2

T30

ter the contents of the bucket has been dis-

| charged.
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5. In a ditching and grading machine, a |

boom supported to be extended downwardly
into a trench or excavation; an excavating-
bucket arranged for up-and-down travel on
the boom and having its front portion con-
structed with a suspended swinging door nor-
mally assnming a closed position, and 1ts bot-

tom portion constructed with a swinging door

hinged at its rear part and having its forward

free part adapted to engage with and lock

the said suspended front door when the lat-
ter is closed and the said bottom doorisswung
upwardly into closed position.

6. In an excavating-machine, a boom sup-

ported to be extended downwardly into a |
trench or excavation; an excavating-bucket.

arranged for up-and-down travel on the boom

and having a hinged bottom door hung at its

rear part, and a suspended, swinging front
door normally elosed by gravity, the forward
free part of the bottom door being provided
with an opening and the lower edge portion

of the front door being provided with a catch

which engages in said opening in the bottom
door when the latter isswang up into a closed
position. I | -

7. In an excavating-machine, a boom sup-
ported to be extended downwardly into a
trench or excavation; an excavating-bucket

arranged for up-and-down travel on the boom.
and having aswinging bottom door; a device:

for locking the bottom door in a closed posi-
tion; and a cam projection on the boom for

automatically actuating said loeking device

and causing it to unlock the bottom door dur-

the boom. |
8. In an excavating-mnachine, a boom sup-

ported to be extended downwardly into a
trench or excavation; an execavating-bucket
arranged for up-and-down travelon the boom
and having aswinging door; a device for loek-

ing the swinging door in a elosed position;
and a device for actuating such locking de-
vice supported for adjustment iao position

along the boom, and causing the locking de-
vice to unlock the door during the ascent of
the bucket and at a point determined by its

adjustment in height upon the boom.

9. In an excavating-machine, & boom sup-
ported to be extended downwardly info a
trench or excavation; an excavating-buecket
arranged for up-and-down travel on the boom

and having a bottom door; a device for lock-

ing such bottom door in' a closed position;
and a device for actuating such locking de-
vice supported for adjustment in position
along the boom, and causing the locking de-
viece to unlock the bottom door during the

ascent of the bucket and at a point deter- |
mined Dy 1ts adjustment in height upon the

boom. | | | -
10. In an excavating-machine, a boom sup-
ported to be extended downwardly into a
trench or excavation; an excavating-bucket
arranged for up-and-down travel on the boom
and having a swinging bottom door; a device

1
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ported to
trench or excavation; an excavating-bucket

for locking the swinging bottom door when

such door is elosed, and normally in loeking
position; aund a cam adjustable in position
along the boom and adapted for engaging and
actuating the locking device to unlock the

doorat a time during the ascent of the bucket.

11. In an excavating-machine, & boom sup-

ported to be extended downwardly into a

trench or excavation; an excavating-bucket
arranged for up-and-down travelon the boom

and having a swinging bottom door; means

for loeking such door in a closed position com-
prising a spring-controlled sliding latch de-

vice; a swinging arm attached to the bucket

and arranged to engage the sliding lateh de-

vice: and a eam arranged upon the boom in

position to engage and swing said arm during
the ascent of the bucket and thereby shift

the latch in opposition to its spring and 1n &

direction to unlock the swinging door. |
12. In an excavating-machine, a boom sup-
be extended downwardly into a

arranged to travel up and down on the boom
and having a swinging door; a deviee for lock-
ing the swinging doorin & closed posifion; a

‘tripping device for operating such locking de-
vice adjustably held upon the boom; and a
cable for adjusting the tripping device along

the boom. | -
18. In an excavating-machine, a boom sup-

ported to be extended downwardly into 2
trench or excavation; an excavating-bucket
arranged for up-and-down travel upon the

boom and having a swinging door; a device

for locking the door in a closed position; a

tripping device foractuating such locking de-.

vice supported for up-and-down adjustment
upon the boom; means for adjustably sup-
porting the tripping device comprising a shoe
arranged to engage the boom; a toggle for ad-
justing the shoe; and a cable for operating

the toggle.

' 14. In an excavating-machine, a boom con-

structed with a pair of longitudinally-extend-.
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ing beams and supported to beextended down-

‘wardly into a trench or excavation; an exca-

vating - bucket arranged for up-and -down
travel on the boom and having a swinging
door; a device for locking the door in a closed

position; a cam for operating the door-lock-
1 ing device supported for up-and-down adjust-

ment upon the boom; means for adjustably
supporting the cam on the boom comprising

shoes arranged to engage the beams of which
the boom is constructed; a toggle for adjust-

ing the shoes; a cable for operating the tog-
ole; and a cable for raising and lowering the
toggle, shoes and eam as a whole.

- 15. In an excavating-machine, a boom sup-
ported to be extended downwardlyina trench
orexcavation:anexcavating-bucketarranged

for up-and-down travel on the boom and hav-

ing a swinging door; a latch device arranged

IT5
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upon the swinging door and having a roll 72;

an arm hung upon the bucket and having a

| roll 76; a cam supported for up-and-down ad-




g

I5

20

25

- 30

35

40

45

60

S

741,099

justment on the boom and m"mnged' to be en- | ing the door during the descent of the exca-

gaged by roll 76 on said arm as a means for
operating the latch device during the ascent
of the bucket. | .

16. In an excavating device, a boom sup-
ported to be extended downwardly into a
trench or excavation; an excavating-bucket
arranged for up-and-down travel on the boom
and having a swinging door; a device for
locking the door in a closed position; a plate
arranged to slide upon the boom and pro-

vided with a cam for operating the door-lock-
Ing device during the ascent of the bucket;

a toggle having its members 99 and 100 sup-
ported upon said sliding plate; shoes engag-
ing the boom and adjusted by the toggle; a
cable passing over a sheave 110 on the boom

and connected with the slide-plate; and a ca- |

ble 105 passing over a sheave on the slide-
plate and attached to the toggle.

17. In an excavating-machine, a boom sup-
ported to be extended downwardly into a
trench or excavation; an excavating-bucket

arranged for up-and-down travel on the boom |

and having a swinging bottom door which is

‘hinged at the side of the bucket nearest the

boom; and a stop device arranged to arrest
the downward swing of the bottom door when
the latter has reached a position in which it
inclines downwardly away from the hoom.

18. In an excavating-machine, a boom sup-
ported to be extended downwardly into a
trench or exeavation; an excavating-bucket
arranged for up-and-down travel on the boom
and having a swinging bottom door hung at
the side of the bucket nearest the boom: and
a Jointed swinging stop device connecting the
swinging door with the bucket and limiting
the downward swing of said door to an in-
clined position.: -

19. In an excavating-machine, a boom sup-
ported to be extended downwardly into a
trench or excavation; an excavating-bucket
arranged for up-and-down travel on the boom

.and having a swinging bottom door; a lock-

ing device comprising a catch on the bucket;
a sliding latch-plate 66. on the door, and a
spring normally maintaining the latch-plate
in position to engage the catch on the bucket;
and a lateh-tripping device adjustably sup-
ported on the boom.

20. In an excavating-machine, a boom sup-
ported for longitudinal adjustment and ar-

‘ranged to be extended downwardly into a

trench or excavation; an excavating-bucket
arranged for up-and-down travel on the boom
and having a swinging door which opens to
permit the discharge of the contents of the
excavating-bucket; a device for locking the
door in a closed position; a device for actu-
ating such locking device to unlock the door
during the ascent of the excavating-bucket,
sald device being supported for up-and-down
adjustment on the boom; and a device on the
body-frame of the machine positioned and

aqaapted for engaging and antomatically clos- i

'
'

vating-bucket.

21. In an exeavating-machine, a boom sup-

ported to be extended downwardly into a
trench or excavation; an excavating-bucket
arranged for up-and-down travel on the boom
and having a swinging door; and a door-clos-
ing device arranged upon the body-frame of
the machine and comprising a yielding tappet
normally in the path of a bearing on the door
of the excavating-bucket, and a yielding re-
sistance such as a movable weight arranged
in opposition to yield on the part of the tap-
pet when engaged by the bearing on the door
during the descent of the excavating-bucket,
sald tappet having sufficient range of move-
ment to permit the bearing on the door to
clear it after it has served to close the door
of the descending excavating-bucket, and to
also permit sach bearing to move it out of
the way during the ascent of the excavating-
bnceket. _

22. In an excavating-machine, a boom sup-

ported to be extended downwardly into a

trench or excavation; an excavating-bucket
arranged for up-and-down movement on the
boom and havinga swingingdoor; and a door-
closing device arranged upon the body-frame
of the machine and comprising a rock-shaft
having a weighted arm, a tappet normally in
the path of a bearing on the door and sup-
ported upon the rock-shaft toswing upwardly
and independently of the rock-shaft when en-
gaged by the bearing on the door during the
ascent of the bucket, and to turn the rock-
shaft in opposition to the weighted arm when
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engaged by sald bearing during the descent.

of the door, the resistance of the weight be-
ing such to cause the tappet to close the
door of the descending bucket and then per-

mit the bearing on the descending bucket to

depress and clear the tappet.

23. In an excavating - machine, a body-
frame; a boom supported to be extended
downwardly into a trench or excavation; an
excavating-bucket arranged forup-and-down
travel on the boom; means for dumping the
excavating-bucket in an elevated position; a
swinging chute or apron supported upon the
body-frame and arranged to swing into. posi-
tion to receive the contents of the exeavating-
bucket when the latter isdumped; and mech-
anism actuated by the -ascending bucket to
auntomatically swing the chute or apron into
position to thus receive the matters thus
dumped from the excavating- bucket, and
also operative to permit the chute or apron
to snbsequently swing out of the way of the
descending excavating-bucket. |

24, In an excavating - machine, a body-
frame; a boom supported to be extended
downwardly into a trench or excavation; an
excavating - bucket supported for up-and-
down travel on the boom and having a bot-
tom door which is open to permit the bucket
to dump 1ts load; a swinging chute or apron
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arranged to swing into position to receive the
contents of the bucket when the latter is in
an elevated position and its door opened, and
to swing out of the way of the descending
bucket; and means for automatically actuat-
ing the swinging chute or apron from the
movement of the bucket. - |
25. In an excavating - machine, & body-
frame; a boom supported to be extended
downwardly into a trench or excavation; an
excavating-bucket arranged for up-and-down
travel on the boom and having a bottom door
 which is opened to dump the bucket when
the latterisin an elevated position; a swing-

ing chute or apron supported upon the body- |

frame and arranged to swing into position
ander the bucket when the latter is elevated

into position for dumping, and to swing from
under the bucket when such bucket descends
from its dumping position; and mechanism
for actuating the swinging chute or apron
comprising a vibratory arm which 18 engaged
and operated by the ascending bucket,power-
transmitting connection between such arm
and theswinging chute or apron, and a yield-
ing resistance such as a spring opposed to
swing on the part of the chute or apron in a
direction to place the same in position for re-
ceiving the contents of the bucket.

FRANK M. BISBEE.
| Wiinesses: ' | -

CHARLES G. PAGE,
OtTILIE C. FREIBERG.
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