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To all wihom it ay conecers:

Be it known that I, PETER PoULSON, a citi-
zen of the United States, residing in Chi-
:ago, 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.

This invention relates to that class of ex--

cavating-machines adapted to be moved
along the ground as desired while in opera-
tion and comprising excavating mechanism
adapted to make a trench of the desired
width and depth.

It relates particularly to the construction
of the excavating mechanism and the means
for operating it and moving the machine,
whereby an excavating device which is mov-
able to different positions with relation to the
main [rame may be operated by means of
mechanism mounted in the main frame and
adapted to be connected in a simple and effi-
¢ient manner with the engine or source of
power.

The principal object of the invention is to
provide a simple, economical, and efficient
excavating-machine. :

Further objects are to provide a machine
having an excavating device comprising a
frame and excavating-chain bodily movable
vertically to different operative positions
with relation to the main frame and so con-
structed as to occupy a comparatively small
space in the trench, thus enabling the sheet-
ing for supporting the side walls to extend
close to the part to be excavated and also en-
abling the excavating mechanism to be read-
ily adjusted so as to pass over and cut as
close to obstructions as possible, to provide
improved rotatable operating mechanism
mounted directly in the main frame and
adapted to efficiently and directly engage a
substantially straight vertical lap of the ex-
cavating-chain for operating it in any de-
sired raised or lowered position, to provide
simple and efficient means for rotating the
traction-wheels intermittently while the ex-
cavating mechanism is in operative position
and continuously when desired for the pur-
pose of moving the machine from place to

lace, and to provide excavating shovels or
{;uckéts mounted upon a flexible supporting
and driving mechanism or chain and so con-
structed that the size of such shovels or the
length of their excavating portions may be
increased or decreased without removing the
portion of the shovels directly attached to

such flexible supporting mechanism or chain.

A further object is to provide in a machine
having excavating mechanism movable bod-
ily upward and downward with relation to
the main frame suitable means for discharg-
ing material from the excavating-shovels at
the same elevation when the excavating
mechanism is in different raised or-lowered
positions, or, in other words, independently
of the raised or lowered position of the ex-
cavating-chain and its upwardly and down-
wardly movable supporting-frame.

Other and further objects of the invention
will appear from an examination of the draw-
ings and the following description of the
claims. ’

The invention consists in the features,
combinations, and details of construction
hereinafter described and claimed. -

In the accompanying drawings, Figure 1 is
a view in side elevation of an excavating-
machine constructed in accordance with my
improvements; Fig. 2, a transverse sectional
elevation taken on line 2 of Fig. 1 looking to-
ward the front of the machine with certain
parts omitted; Fig. 3, a plan view of the rear
portion of the machine, partlyin section with
certain parts omitted; Fig. 4, a detail plan
view of the gear-and-shaft mechanism foroper-
ating the transverse conveyer; Fig. 5, a de-
tail view in sectional elevation of the worm-
and-gear mechanism for raising and lowering
the excavating-chain or shovel mechanism
and supporting-frame; Fig. 6, a view in ele-
vation,showing the excavating chain and
shovel supporting frame in folded or raised
inoperative position with certain parts
l)r(fl){en away and also showing the mechan-
ism for discharging material from the shov-
els; Fig. 7, an enlarged detail view of the tilt-
able toothed gear-wheel for operating the ex-
cavating-chain and shovel mechanism; Fig.
8, an enlarged plan view in detail of one of
the excavating-shovels, showing the support-
ing-chain in section and also the vertically-
movable excavating-frame and ratchet; Fig.
9, a sectional detail view of one of the remov-
able extension portions of an excavating-
shovel, taken on line 9 of Fig. 8, showing the
manner of connecting the parts; Fig. 10, an
enlarged detail view in section, showing the
ratchet, gear, and clutch mechanism for op-
atively connecting the main supporting-
wheels with the source of power; Fig. 11, an
enlarged detail view in section, showing the
compensating-gear mechanismand the clutch

6o

65

7¢

75

8o

85

90

95

100

103

i10



10

15

30

35

40

43

bO

55

60

2]

mechanism for locking it to the shaft; and
Fig. 12 an enlarged detail view of the pawl-
and-ratchet mechanism for enabling the sup-
porting-wheels to be rotated intermittently
when desired.

In constructing a machine in accordance
with my improvements I provide a main
frame having lower longitudinal sills @, con-~
nected by transverse beams b, and upper lon-

itudinal sills ¢, mounted parallel with the
ower longitudinal sills upon uprights d, all
preferably of I-beam construction and se-
cured rigidly together in any ordinary and
well-known manner, forming a rigid frame-
work. The forward portions e of the lower
longitudinal sills are preferably elevated
sli Tltly above the rear portions, so that said
silig portions, respectively, may be normally
horizontal. The forward end of the main
frame is mounted upon an axle f, and front
supporting-wheels g, forming o forward run-
ning-gear mechanism which may be of any
desired type and which is provided with suit-
able guiding mechanism, which may be also
of any ordinary well-known type. The guid-
ing mechanisin here shown comprises a guid-
ing-chain A, which is secured to the forward
axle and wound upon transverse shaft mech-
atlism 4, mounted 1 suitable bearings j in the
main frame. A worm-wheel k is niounted on
the shaft i in toothed engagement with a
worm [ upon a rotatable guiding-shaft m,
which is rotatably mounted in the frame and
provided with a hand-wheel 2, by means of
which the guiding mechanism is operated.
Transverse I-bedms o and blocks p support
the forward end of the main frame upon the
forward axle and at a sufficient elevation to
permit the front supporting-wheels to be
turned with the axle in a horizontal plane to
any desired angle in guiding the machine.

The rear end of the supporting-frame is
provided with transverse I-beams ¢, which
are supported at each side of the machine
upon longitudinal frame members 7, prefer-
ably of I-beam construction, the opposite
ends of which are provided with axles s, upon
which are mounted flanged supporting-
wheels . There are a pair of these flanged
wheels on each side of the machine, and each
pair is mounted inside of and supported by a
wide supporting traction-wheel y of large di-

- ameter, one of which is arranged on each side

of the rear end of the machine. These trac-
tion-wheels are formed of heavy metallic rims
having inner annular track portions z, upon
which are mounted the flanged wheels above
described, a pair of such flanged wheels being
arranged upon the inside of each outer trac-
tion wheel or rim, forward and rearward of
the axial centers thereof. These large trac-
tion-wheels, which are without spokes or
hubs, thus support the rear portion of the

- machine and may be entirely out of contact

65

therewith except at points where their inner
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track portions engage the flanged wheels or
where they are engaged by suitable guiding
members. The traction wheels or rims are
adapted to rotate either in unison or inde-
pendently of each other when desired and are
each provided with metallic inner strength-
ening-flanges 2, adapted to afford the desired
rigidity and strength to withstand thestresses
and strains to which the parts are subjected
in use.

A crank-shaft 3 is rotatably mounted in

70

75

suitable bearings in the main frame and oper-

atively connected with an engine or other
suitable source of power by means of pitmen
5 or in any desired ordinary and well-known
manner. The main driving crank-shaft 3 is
operatively connected with the main operat-
ing or power-transiitting shaft 6, which is
mounted in suitable bearings 7 in the main
frame by means of a spur-pinion 8 upon said
crank-shaft and a spur gear-wheel 9 upon
the driven main operating-shaft.

In order to provide suitable means for op-
erating the rear traction-wheels ¥ in an inter-
mittent or step-by-step manner when the
machine is in operation and continuously
when desired for moving the machine from
place to place and to enable such traction-
wheels to be rotated independently of each
other or at the same or different speeds, as de-
sired, the said traction-wheels are each pro-
vided with a large inner toothed annular gear
or rack 10, mounted between the annular
track portions z, and a transverse shaft 11 is
rotatably mounted in suitable bearings 12
and provided with sp r-gears 13 mounted on
opposite sides of the machine between each
pair of the flanged supporting-wheels above
described and 1n toothed engagement with
the inner gears 10 of the traction-wheels, re-
spectively. One of the gears 13 is fixed to
the shaft 11, and the other is rotatable there-
on, as horeinafter described. The shaft 11
is operatively connected with the driven
or main operating-shaft 6 as follows: A
sprocket-wheel 14 1s rotatably mounted upon
the shaft 6 and in fixed relation to a ratchet-
wheel 15, which may be cast integral there-
with or secured thereto in any ordinary man-
ner. A clutch member 16 is slidably mounted
upon said shaft, to which it is connected by
means of a spline 17,50 as to rotate with the
shaft and be movable into and out of engage-
ment with the clutch-shoulder portions 18
upon the hub 19 of the sprocket and ratchet
member. A clutch-operating lever 20 is op-
eratively connected with the sliding clutch
member for throwing it into and out of opera-
tive position.

A compensating-gear mechanism ismount-
ed upon the shaft 11 and operatively con-
nected with the shaft 6 by means of sprocket-
chain 22, the upper portion of which ismount-
ed upon the sprocket 14 above described and
the ﬁwer portion of which is mounted upon
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_and in engagément with the toothed central
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sprocket member 24 of the compensating
gear. This compensating gear is formed of
said central sprocket member 24, the outer
rimof which is provided with sprocket-teeth
23 and a plarality of bevel-pinions 25, rota-
tably mounted in said sprocket member be-
tween its toothed rim and axial center, the
axes 26 of such pinions extending laterally of
the sprocket. The said innersprocket mem-
ber is rotatably mounted upon the shaft 11,
and bevel-pinions 27 and 28 are mounted
upon opposite sides thereof upon said shaft
and in toothed engagement with the bevel-
pinions 25 above described. The bevel-gear
27 is secured in fixed relation to the shaft by
means of a spline or cotter 29 or in any ordi-
nary manner. The other bevel-gear mem-
ber 28 is rotatably mounted on said shaft
and provided with a preferably integral
sleeve portion 30, upon and in fixed relation
to which is mounted the spur gear-wheel 13
already described, which 1s in toothed en-
gagement with the inner gear or annular
rack of the corresponding traction-wheel.
The spur-gear 13 at the opposite end of the
shaft 11 is fixed to the shaft. These spur
gear-wheels are thus adapted to rotate either
in unison or-at different speeds, as required,
enabling the traction-wheels to be rotated
correspondingly either in unison or at differ-
ent speeds.

It is desirable to provide means whereby
the traction-gear-driving wheels 13 may be
held in fixed relation to each other when the
traction-wheels are to be rotated at the

same speed. A clutch member 31 is there-

fore mounted upon the shaft 11, with which
it is slidably connected by means of a spline

32, so as to rotate with the shaft and be movw-
able longitudinally thereof into and out’ of

engagement with the clutch-shoulder pors

" tions 33 on the hub 34 of the gear, which is
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secured to the sleeve 30 above described.
(See Fig. 11.) A hand-lever is mounted in
operative engagemient with this clutch mem-
ber and pivotally secured to the frame of the
machine in any ordinary manner. By this
means the traction-wheels are operatively
connected insuch a manner that when the
clutch 31 is in engaging position the wheels
will rotate at the same speed, the bevel-gear,
members of the compensatihg gear and the
gears 13 being locked im-fixed relation to
each other and to the shaft 11. Throwing
the clutch out of engaging position will re-
lease the gear members 13 and 28, which are
secured to the sleeve 30, and permit theinde-
pendent rotation of the traction-wheels.

In order to enable the traction-wheels to
be automatically rotated intermittently or
in a step-by-step manner while the driven
shaft 6, which transmits the power to such
wheels, is rotated continuously, the ratchet-
wheel 15, which is rotatably mounted on

said driven shaft, is provided wth a pawl63,
pivotally mounted in the upper ends of su})—
porting-arms 37, such arms being pivotally
mounted upon the hub of the ratchet, as
shown in Fig. 10. This pawl is provided
with a weighted end portion 38, which is se-
cured to one end of a tension-spring 39, the
opposite end of such springbeingremovably
secured in any ordinary and well-known
manner to the pawl-supporting arms. When
the traction-wheels are to be rotated inter-
mittently, the spring 39 is connected in the
manner described; but when they are to be
rotated continuously, as in moving the ma-
chine from place to place, the spring is dis-
connected at one end and the pawl is held
out of engagement with the ratchet by
means of the weight. A second pawl 41 1s
pivotally mounted in the main frame upon a
pivot 42 and provided with a compression-
spring 43 for holding it in operative position
in engagement with the ratchet-wheel 15
when such ratchet-wheel is in use. This
spring 43 is secured at one end to the pawl
and at its opposite end to an arm 44, which is
pivotally mounted by means of a pivot-pin
45 upon the main frame. .

A dowel-pin 46 is removably mounted in a
suitably-perforated portion 47 of the frame,
adapted to hold the arm 44, when on one

70
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side of such pin, in position to compress the -

spring 43, so as to press the pawl into opera-
tive engagement with the ratchet. When
the arm is moved to the opposite side of the

<pin, it will hold the pawl out of engaging po-
isition.

In order to enable the ratchet 15 and gear
14 to be rotated in a step-by-step manner
while the shaft 6, whichsupports them, is be-
ing rotated continuously, a pitman 48 is con-

"nected ‘at one end with the pawl-carrying
"arms 37 by means of a crank-pin 49 and at

its opposite end with the erank-arm 50 upon
one end of a crank-shaft 51. Said crank-

‘shaft is rockingly mounted and provided

with a second crank-arm 52 upon its oppo-
site end. A similar pitman 53 connects the
last-mentioned crank-arm with a crank-arm
54 upon and in fixed relation to the rotatable
shaft 6. The rotation of the shaft 6 thus
rocks the crank-shaft 51 and produces a
rocking movement of the pawl-carrying
arms 37, thereby giving the ratchet-wheel 15
and the traction-wheels a step-by-step move-
ment.

In order to control the length of each re-
ciprocating movement of the pawl 36, and
thereby govern the distance which the ma-
chine moves at each step, the pitman 53 is
provided with an adjustable pin-supporting
block 55, in which the erank-pin 56 is mount-
ed. The adjacent surfaces of said adjust-
able block and the crank 54 are corrugated,
so as to securely hold the block in any desired
adjusted position,
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4

A Verticallj—rhovable excavating-frame 57 -

is mounted in the main frame, preferably at
the transverse center thereof and back of the
axial centers of the traction-wheels. This
frame is made foldable, as shown in Fig. 6,
being provided near its center with a hinge
58, pivotally eonnecting its upper and lower
sections. The upper section 1s thus adapted
to be folded backward in position to rest
upon supporting-arms 59, which are secured,
by means of brackets 60, to the main frame.
The machine is thus enabled to be trans-
ported from place to place without danger of
mjury to the parts by the long vertically-
movable frame coming in contact with obsta-
cles of any description. The upper and
lower sections of the vertically-movable ex-
cavating-frame are rigidly connected in oper-
ative position by means of a metallic plate
260, which is bolted thereto on the side oppo-
site the hinge 58 by means of bolts 61. These
bolts may be removed from at least one of
the folding sections when the frame is to be
folded. This supplementary or excavating
frame is formed of a central I-beam 62, hav-
ing a pair of I-beams secured to its opposite
edges with their web portions at right angles
to the central web portion of the main or
central I-beam. A toothed rack 64 is se-
cured to the central I-beam member by
means of bolts or rivets 65 and is also made
in separate upper and lower sections, which
are connected by means of the hinge 58, al-
ready described, so as to be foldable with the
I-beam ‘members of such frame. For rais-
ing and lowering this excavating-frame a
transverse shaft 66 is rotatably mounted in
suitable bearings 67 in the main frame and
provided with a pinion 68, mounted upon
and in fixed relation to such shaft and in
toothed engagement with the toothed rack
64 upon the excavating-frame. This shaft
66 is operatively connected with the main
operating-shaft 6 by means of an intermedi-
ate shaft 69, which is mounted in suitable
bearings 70 in the main frame and provided
at one end with a spur-pinion 71 in4oothed
engagement with the spur-gear 9 on the shaft
6. Upon the opposite end of the shaft 69 is
mounted a bevel-gear 72. When the ma-
chine is employed in excavating, the shaft 69
always rotates in the same direction—that is
to say, forward, or in the direction of the for-
ward rotation of the traction-wheels.

In order to enable the excavating-frame to
be raised or lowered, as desired, the connec-

.tion between the shafts 66 and 69 is made in

such a manner as to permit the direction of
rotation of the shaft 66 to be changed when
desired, while the direction of rotation of the
shaft 69 remains unchanged. To accom-
plish this, a worm 73 is mounted upon and in
fixed relation to a vertical stub-shaft 74 and
in toothed engagement with a worm-wheel
75 upon the shaft 66, which is operatively

864,740

connected with the supplementary frame,
The stub-shaft 74 is mounted in a suitable
bearing 76 in the main frame and provided
at its upper end with a bevel-pinion 77 in
fixed relation to such shaft. A shaft 78 is
mounted over the pinion 77 in line with its
axial center and extends at right angles to
the shaft 66 and stub-shaft 74 and longitu-
dinally of the machine upon the right-hand
side thereof, as shown in Figs. 3, 4, and 5.
For operatively connecting shafts 78 and
66 a clutch member 79 is mounted upon the
shaft 78, rotatable therewith and movable
longitudinally thereof, being slidably con-

nected with such shaft by means of a spline 8

80 and provided with-an operating-lever 81.
Spur-pinions 82 and 83 are loosely mounted
upon the shaft 78 on opposite sides of the
clutch member 79 and Eoth in toothed en-
gagement with the gear 77, which is on the
worm-shaft 74, already described. By this
means it will be seen that the direction of ro-
tation of the worm 73 and shaft 66 may be
changed with relation to the direction of ro-
tation of the shaft 78 when desired by throw-
ing the clutch member 79 into engagement
with either the shouldered clutch meruber 84
upon the bevel-gear 82 or the clutch mem-
ber 85 upon the bevel-gear 83.

The shaft 78 is operatively connected with
the shaft 69, and thereby with the main
driven shaft 6 and source of power, by means
of bevel-gears 86 and 87, which are loosely
mounted upon said shaft 78 and both in
toothed engagement with the bevel-gear 72
upon the shaft 69.° A clutch member 88 is
mounted between the bevel-gears 86 and 87
upon the shaft 78, movable longitudinally
thereof and rotatable therewith, and is pro-
vided with an operating-lever 89, by means
of which such clutch member may be moved
into engagement with either the shouldered
clutch portion 90 of the gear member 86 or
the cluteh portion 91 of the gear member 87.
By this means when the clutch is in opera-
tive engagement with the gear-wheel 86 the
shaft 78 will be rotated in one direction, and
when in engagement with the gear 87 said
shaft will be rotated in the opposite direc-
tlon with relation to the shaft 69. When
the clutch member 88 is out of engagement
with both its gears, the shaft 78 may remain
stationary, and when the clutch member 79
is out of engagement with both its gears the
worm-shaft 74 and transverse shaft 66 may
remain stationary. The shaft 78 is rotata-
bly mounted in suitable bearing-bracket por-
tions 92 and 93 upon the main frame and is
provided with a sprocket-wheel 94 upon its
forward end, by means of which it is opera-
tively connected with the transverse endless
coniveyer hereinafter described.

The above-described connections between
the shafts 66 and 69 enable the vertically-
movable excavating-frame to be raised or
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lowered, as desired, to'control the depth of the
excavation when'the -machine is in operation
or to permit the machine to be moved from
place to place. - .

In order to provide suitable means for
guiding the excavating-frame in its vertical
movement and holding it, and thereby the
excavating shovel and chain mechanism in
operative position, guiding-rollers 95 are ro-
tatably mounted between the flange portions
of the vertical sideI-beam members 63 at suit-
able intervals and supported in position by
means of brackets 96,wﬁich are mounted upon
transverse channel-iron frame members 97
and 98. The channel-iron 98 is secured to
the longitudinal frame members ¢, being pro-
vided with filler-blocks 99 for holding it, and
thereby the guiding-rollers which it supports,
in operative position. The guiding-rollers
95 are mounted upon pins 100 in the brack-
ets 96 and in position to hold the vertically-
movable excavating-frame against horizontal
play both transversely and longitudinally of
the frame. :

A plurality of excavating-shovels 101 are
mounted upon a flexible supporting element
in‘the form of a pair of excavating-chains 102
and supported in operative position in the
vertically-movable excavating-frame upon
supporting-wheels 103 and 104. These sup-
porting-wheels are mounted upon shafts 105
and 106, which are mounted on and extend
laterally across the upper and lower ends, re-
spectively, of the supplementary frame 57,
being mounted in supports 107 and 108.
These excavating-chains are each formed of
a multiplicity of links each having side link
Imrtions 109, which are integral with the hol-
ow transverse end or hub portions 110 at
one end of each link. The hollow ends or
hubs of the links are each adapted to contain
a connecting-pin 111, mounted in suitable
perforations in the open end of the next ad-
jacent link. The hollow transverse portions
of the links are thus secured between the
open ends of the side link portions and are
made cylindrical, so as to be partly encircled
by the tiltable hooked teetﬁ of operating-
sprockets hereinafter described and permit
such teeth to move into and out of engage-
ment with a substantially straight lap of the
chain in an efficient manner. The raising
and lowering of the excavating device is
greatly facilitated by the use of an operating
or power-transmitting device adapted to
thus operatively engage a straight lap of the
excavating-chain when such chain is in any

‘raised or lowered operative position.

The excavating-shovels are each formed of
a main body portion having a central per-
foration 112 extending from side to side of

. the shovel parallel with the edge which car-

ries the cutters, such main body portion be-
ing provided with securing-lugs 116, which
may be integral with the shovel and are se-

8

cured to the chain by means of rivets or pins,
as shown in Fig. 7. Lugs 113, which ma

be integral with the shovels, are provided,
having {fower ends which swing into and out
of engagement with shafts 114, by means of

whigh rollers 115 are connected with the -

chains. The rollers 115 are mounted on the
chains at suitable intervals, being rotatably
secured thereto by means of the shafts 114,
already described, the peripheries of said
rollers being in engagement with the flanges
of the side I-beams of the frame, as shown in
Figs. 7 and 8. Cutter-teeth 117 are mount-
ed in perforations along the outer edges of
the main body portions of the shovels to
which they are secured by means of integral
securing stems. or studs 118, which extend
into suitable perforations in the main body
portions. The securing-stems of the cutters
are slightly tapered, so as to be held rigidly
in place. The outer teeth 119 are curved
outward and mounted in a similar manner in
removable exténsion portions 120 at the op-
posite sides of the main body portions of tﬁe
shovels. These extension portions are each
provided with a hollow securing stem or
shank 121, which fits snugly in the perfora-
tion 112 of the main body portion of the
shovel. These removable extension portions
of the shovels are each held in place b
means of a tapered dowel-pin 122, which 1s
inserted through a corresponding perforation
in the main body portion of the shovel and

similar perforations in the extension end por-

tions, as shown in Figs. 8 and 9. By this
means it will be seen that the width of the
shovels, and thereby the width of the exca-
vation, may be increased or decreased, as de-

| sired, by the insertion or removal of the ex-

tension members without removing the main
body portions of the shovels from the flexible
supporting member or chain or disturbing
the connections with the chain. When the
extension members are removed, the curved
teeth may be mounted in place of the outer
teethin the main body portions of theshovels,
so as to produce the necessary clearance or
width of cut to permit the efficient operation
of the excavating mechanism,

In order to provide simple and efficient
means for driving the excavating-chain, and
thereby operating the shovels, the main op-
erating-shaft 6, which is journaled in the
main frame in fixed bearings, is provided
with a pair of tiltable toothed sprockets
each formed of a pair of side disk portions
123, which are secured in fixed relation to the
shaft by means of keys or splines 124. Each
pair of side disk portions is provided with &
multiplicity of tiltable teeth 125, mounted
therebetween upon supporting-pivots 126,
which connect the side disk portions and ex-
tend across the space therebetween at regu-
lar intervals, each of such pivots being
mounted in laterally-projecting portions 127
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around the outer periphery of the disk, as
shown in Fig. 7. These teeth are each pro-
vided with an outer hooked end portion 128
and an inner arm or body portion 129, upon
the inner end of which is rotatably mounted
an antifriction-roller 130. Between -each
pair of disks and in engagement with the in-
ner surfaces of these antifriction-rollers is
mounted a stationary cam 131, which encir-
cles the shaft and is secured in fixed position
by means of an outer arm 132, which is pref-
erably integral with the sleeve portion of the
cam. The arm 132 is connected with the
main frame in -any ordinary manner, as
shown in Fig. 2, so as to hold the cam against
rotation. The peripheral surface of this cam
1s circular throughout a greater portion of its
circumference, butis provided with a recessed
portion 135 in the proper position between
the shaft 6 and the excavating-chain to per-
mit the tilting teeth to be released from such
chain when they reach the desired position.
The engaged face of the cam is thus adapted
to hold the teeth in extended operative or
chain-engaging position until such releasing
position is reached, as shown in Fig. 7. As

~soon as the rear or inner‘ends of the teeth are
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released from engagement with the cam they
swing out of engagement with the chain inde-
pendently of the cam. By this arrangement
1t will be seen that the tilting teeth are held
by the cam in operative engagement with the
chain and permitted to pass out of engage-
ment therewith at the proper time in such a
manner as to enable a substantially straight
portion of the. chain to be engaged by the

.teeth .of such rotating gear mechanism and

disengaged therefrom in an efficient manner.
The portion of the cam which engages the in-
ner ends of the tiltable teeth or the antifrie-
tion-roller members thereof while the teeth
are in actual engagement with the chain
should be of such contour as to cause the
chain-engaging portions of the teeth to move
in a comparatively straight path while in en-
gaging position as compared with their path
of movement when released from engage-
ment with the chain. The operating-lap of

~ the excavating-chain being vertical and sub-

stantially straight, the excavating-frame,
with its chain-and-bucket mechanism, may
thus be raised or lowered to any desired po-
sition with relation to the tilting toothed
gear mechanism without injuriously affect-
ing the operation of the parts. The gear
mechanism, in other words, may be mounted
upon the main frame portion and efficiently
connected with the source of power, and the
excavating-chain, with its vertically-mov-
able frame, may be readily moved bodily up
or down without disturbing or moving the
tilting toothed driving-gear, and the power
may at all times be applied to thechainatthe
same elevation. ‘

In order to provide suitable means for en-

824,740

abling the material to be discharged from the
excavating and conveyer buckets always at
the same elevation regardless of the raised or
lowered position of the excavating mechan-
ism, a scraper 136 is mounted upon support-
ing-arms 137, which are pivotally secured to
supporting-arm portions 138 of the main

frame by means of pivots 139, and cams 140

are mounted upon and secured in fixed rela-

tion to the rotatable shaft 6 in alinement
with the pivoted arm portions of such
scraper. These cams each have two arm
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portions projecting laterally in opposite di-

rections from the shaft, so that each project-
ing cam portion alternately engages the ad-

jacent supporting-arm of the scraper at the

proper time to move it out and slightly up-
ward from the rear edge to the forward cut-
’cin%l and discharging edge of each shovel as
eac
below the scraper, so as to be emptied there-
by. As the scraper is released by the engag-
ing cam-arms it is permitted to fall back into
position over the next excavating-bucket to
be operated in a similar manner for each
bucket in its turn. The material may thus
be discharged from a straight lap of the chain-
and—shove% mechanism at any desired eleva-~
tion.

Each shovel is provided with a back plate

159, having perforated lugs 160 extending at

right angles to the back plate and pivotally
secured to the chain by means of pivots 161.
The scrapers pass in' front of these back
plates, ejecting the material from the shovels.

For discharging the material from the ma-
chine after it has been emptied from theshov-
els an endless conveyer-belt 141, which may
be of any ordinary and well-known form, is
mounted upon a transversely-movable con-
veyer-frame, which extends transversely
across the machine and laterally beyond
either or both sides thereof. This conveyer-
frame is formed of a pair of side angle-iron
members 142, which form the sides of the
frame, and shafts 143 and 144, which are
mounted insuitable bearings 145 and connect
the ends of the side angige—iron members.
Supporting - wheels 146 are mounted upon

‘such shafts respectively, and the endless con-

veyer is mounted thereon.
Supporting-brackets 147 are arranged at
suitable intervals upon the side frame or
angle-iron members of the conveyer-frame
and are provided with shafts 148, upon
which supporting-rollers 149 are mounted in
supporting engagement with the inner side of

-the upper lap of the endless conveyer-belt.

The conveyer-frame thus formed is movable
transversely of the main frame to any de-
sired position and is adapted to be secured
removably in any desired adjusted position.
For moving the conveyer-frame, together
with the endless conveyer, transversely to the
main frame and for holding it in any de-
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sired adjusted position, chains 149’ are se-
cured to such conveyer-frame near the op-
posite ends thereof, respectively—one upon
each side of the conveyer-frame. .

An operating-shaft 150 is mounted upon
the main frame at each side thereof in suit-
able bearings 151, each of such shafts having
a ratchet 152 thereon. .

A pawl 153 is mounted upon the main
frame in engagement with the teeth of each
of such ratchets respectively. Each shaft is
also provided with a squared or laterally-per-
forated portion 154, adapted to be engaged
by an operating-lever of any ordinary type
for rotating such shafts, and thereby moving
the conveyer-frame transversely of the main
frame to any desired position. The side an-
gle-iron members of the conveyer-frame rest
upon suitable supports 156 upon the main
frame. ' )

The endless conveyer is operatively con-
nected with the shaft 78, and thereby with
the main operating driven shaft 6 and source
of power, by means of a sprocket-chain 157
the outer portion of which is mounted upon

. a sprocket-wheel 158 upon the shaft 144 and
‘the inner portion of which is mounted upon

the sprocket-wheel 94 on the shaft 78, already
described. The conveyer is thus adapted to
be driven in either direction corresponding
to the direction of rotation of the shaft 78,
and it. may be moved bodily transversely of
the machine into position to discharge ma-

terial carried thereby at any desired distance

beyond either side of the machine.

Guiding-arms 162 for limiting the trans-
verse movement of the traction-wheels are
pivotally mounted on the main frame and
provided at their upper ends with flanged
guiding-wheels 163 in engagement with the
inner annular track portions z of the trac-
tion-wheels. Gusset-plates 164 are secured
to and connect the upper ends of the angle-
iron guiding-arms 162 and form a support for
the stub-shaft 165, upon which the flanged
pulley on each side of the machine is mount-
ed, and a transversely extending shaft or arm
166 is mounted on each side of the machine
for limiting the transverse movements of the
guiding-arms 162, and thereby the upper
portions of the traction-wheels. Means for
providing a yielding resistance to such trans-
verse movement is provided in the form of
compression-springs 167, which are mounted
on_opposite sides of each guiding-frame or
pair of arms 162, between the gusset-plates
and collars 168 on the arms 166. These col-
lars are on opposite sides of the guiding-
frames and limit the transverse movements
of the traction-wheels. The transverse arms
166 are each pivoted at their inner ends to
brackets 169 upon the main frame, and their
outer portions pass loosely through perfora-
tions in the gusset-plates 164.

The links to which the back members 159

7

of the excavating-shovels are secured are the
same to which the main body portions of

such shovels are secured, such links each be-

ing provided with a stud 170, which pro-
jects up beyond the top pivot of the link and
supports the back member 159 of the shovel
in position. S
I claim— = .
1. In an excavating-machine, the combi-
nation of a main supporting-frame, a mov-
able supplementary frame mounted thereon
and provided with upper and lower chain
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supporting and guiding members, excavat-

ing-chain mechanism mounted on and having
a substantially straight upwardly-movable
excavating-chain portion extending from the
upper to the lower chain supporting and guid-
ing members, excavating-shovels secured to
such excavating-chain mechanism, and chain-
operating mechanism mounted in stationary
supports on the main frame in engagement
wit
straight portion of the excavating-chain
mechanism at points intermediate the upper
and lower chain-supporting members. )

2. In an excavating-machine, the combi-
nation of a main supporting-frame, a verti-
cally-movable excavating-frame mounted in
the main frame and provided with excavat-
ing mechanism mounted thereon comprising
a substantially straight upwardly-movable
excavating-chain portion having attached
excavating-shovels, upper and lower support-
ing-wheels upon which such chain mechan-
ism is mounted and between which such sub-
stantially straicht portion of the chain ex-
tends,. and chain-operating mechanisin
mounted in fixed supports in the main frame
and provided with tiftable tooth mechanisin
in_engagement with the upwardly-movable
substantially straight portion of the excavat-
ing-chain at points intermediate the upper
and lower chain-supporting wheels.

3. In an excavating-machine, the combi-
nation of a main supporting-frame, a verti-
cally-movable excavating-frame mounted in
the main frame and provided with excavat-
ing mechanism mounted thereon comprising
a substantially straight upwardly-movable
excavating-chain portion baving attached
excavating -shovels, upper and lower sup-
porting-wheels upon which such chain mech-
anism 1s mounted and between which such
substantially straight portion of the chain
extends, chain-operating mechanism nmount-
ed in the main frame and provided with
tooth mechanism in engagement with the
upwardly-movable substantially straicht por-
tion of the excavating-chain at points inter-
mediate the upper and lower chain-support-
ing wheels, and means for operatively con-
necting such chain-operating mechanism
with a suitable source of power,

4. In an excavating-machine, the combi-
nation of a main supporting- frame, a verti-

the upwardly-movable substantially
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cally-movable excavating-frame mounted in
the main frame and provided with excavat-
ing mechanism mounted théreon comprising

“a substantially straight upwardly - movable

excavating-chain portion having attached
excarvating—shovels, upper and lower su}')-
porting-wheels upon W]Iq)lch such.chain mech-
anism is mounted and hetween which such
substantially straight portion of the chain
extends, a shaft mounted in fixed supports in
the main frame and provided with sprocket
mechanism in toothed engagement with the
upwardly-movable portion of the excavat-
ing-chain at points intermediate the upper
and lower chain-supporting wheels, and
meéans for operating such shaft.

5. In an excavating-machine, the combi-
nation of a main frame, supporting - wheels
upon which such frame is mounted, a sub-
stantially vertical supplementary frame cx-
tending and movable upward and downward
and provided with excavating-chain mech-
anism with attached excavating and carry-
ing shovels, a shaft mounted on the mam
frame, a sprocket provided with tiltable
teeth mounted upon such shaft, and cam
mechanism mounted in operative engage-
ment with such tiltable teeth for positively
holding them in engagement with the chain
and permitting them to move freely to re-
leasing position. )

6. In an excavating-machine, the combi-
nation of a supporting-frame, excavating
mechanism supported thereby, and operat-
ing mechanism provided with tiltable teeth
movable into and out of engagement with
such excavating mechanism.

7. In an excavating-machine, the combi-
nation of a supporting-frame, a supplemen-
tary frame movably mounted thereon, flexi-
ble” excavating and elevating mechanism
mounted on such movable supplementary
frame, and sprocket mechanism Eaving tilt-
able teeth movable into and out of operative
engagement with such excavating and ‘ele-
vating mechanism.

8. In an excavating-machine, the combi-
nation of a supporting-frame, sprocket-chain
mechanism }}1)aving attached excavating-
shovels, a shaft journaled on said frame, and
a sprocket mounted on said shaft provided
with teeth having concave working faces
movable into engagement with the excavat-
ing sprocket-chain mechanism.

9. In an excavating-machine, the combi-
nation of a supporting-frame, & normally ver-
tical beam or frame mounted thereon, a flexi-
ble excavating and elevating device, mount-
ed on such vertical frame comprisin
sprocket-chain mechanism having attache
excavating and elevating shovels, sprocket

%le teeth provided
with concave faces movable into engagement
with the chain and means for positively hold-

ing such ‘teeth in chain-engaging position

824,740-

and adapted to pefmit the teeth to tilt freely
out of engagement with the chain.

10. In an excavating-machine, the combi- '

nation of a supporting-frame, a sprocket-
chain mechanism having attached excavat-
ing - shovels, means for supporting such
sprocket-chain and shovel meclganism in op-
erative position, sprocket mechanism pro-
vided with tiltable teeth having concave sur-
face portions movable into and out of en-
gagement with such sprocket-chain mechan-
ism, and means for supporting such sprocket
mechanism. .

11. In an excavating-machine, the combi-
nation of a main supporting-frame, an exca-
vating-chain having a substantially straight
portion, a shaft mounted on said frame, a
sprocket provided with tiltable teeth and
mounted on said shaft, and mechanism for
holding the teeth in engagement with a sub-
stantially straight portion of the excavating-
chain provided with means for allowing sald
teeth to tilt at the desired point for disen-
gagement from said excavating-chain.

12. In an excavating-machine, the combi-
nation of a main frame, an excavating device
mounted thereon comprising & normally ver-
tical beam or frame movable vertically and
provided with an endless flexible excavating
and elevating device mounted on such verti-
cally-movable beam or frame, a shaft jour-
naled on the supporting-frame, a sprocket
mounted on said shaft and provided with
tiltable teeth movable into engagement with
the flexible excavating and elevating device,
a stationary cam loosely mounted on said
shaft in engagement with such tiltable teeth
for holding them in operative position and
releasing them from engagement with the
flexible excavating and elévating device,
and means for raising and lowering such ver-
tically-movable excavating mechanism.

13." In an excavating-machine, the combi-
nation of a supporting-frame, endless flexi-
ble excavating and elevating mechanism

{ movable to different operative positions, and

a sprocket having tiltable teeth for operating
such endless flexible excavating and elevat-
ing mechanism.

14. In an excavating-machine, the combi-
nation of a supporting-frame, a shaft mount-
ed on said frame, a relatively upright beamor
frame carrying a flexible excavating and ele-
vating device, a series of excavating and ele-
vating shovels having pointed projections for
loosening the material to be excavated, and
having body portions for elevating such ma-
terial, a scraper pivoted to asupporting-frame
portion and adapted to be forced outward
and upward slightly inadvance of each of the
excavating and elevating shovelssuccessively
for discharging the excavated material carried
thereby, and cam mechanism for operating
such scraper. :

15. In an excavating-machine, the combi-
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nation of a supporting-frame, a relatively up-
right beam or frame provided with an end-
lessexcavating and elevating device mounted
thereon comprising a series of excavating
and elevating shovels, a scraper or ejector
mounted on a stationary portion of the
frame and situated in the path of said shov-
els and adapted to discharge material there-
from at the desired point, and a transverse
conveyer adapted to convey the excavated
material laterally beyond the sides of the ex-
cavating-machine,

16. In an excavating-machine, the combi-
nation of a supporting-frame having suitable
traction-wheels, & power-transmitting shaft

mounted on said supporting-frame, a crank

‘mounted on said shaft, pawl-and-ratchet

mechanism, a pitman having one end pivot-
ally connected to such crank and the other
end operatively connected with the pawl-
and-ratchet mechanism, means for shifting

the point of pivotal connection between the

pitman and crank, and gear mechanism for
connecting the pawl-and-ratchet mechan-
ism with the traction-wheels for transmit-
ting a variable step-by-step motion thereto.

17. In an excavating-machine, the combi-
nation of a supporting-frame, a vertically-
movable frame or beam carrying an endless
flexible excavating and elevating device com-
prising a sprocket-chain provided with a se-
ries of excavating and elevating shovels, a
prime motor mounted on said supporting-

frame, a power-transmitting shaft journhaled

on said supporting-frame and provided with
a spur-gear, & shaft connected with the mo-
tor and provided with a pinion in engage-
ment with the spur-gear mounted on the
said power-transmitting shaft and provided
with teeth adapted to positively engage the
sprocket-chain mechanism of said flexible
excavating and elevating device while said
sprocket-chain mechanism is passing said
sprocket in & practically straight line.

18. In an excavating-machine, the combi-
nation of a supporting-frame, sprocket-chain
mechanism having attached excavating-
shovels, means for supporting such sprocket-
chain and shovel mechanism in 'operative po-
sition, a sprocket member provided with side
disk portions and having tiltable teeth
mounted_ intermediate such side disk por-
tions and movable into and out of engage-
ment with the sprocket-chain mechanism,
and cam mechanism mounted between the
disk portions of the sprocket member and in
operative engagement with the pivoted
teeth for holding them in chain-engaging po-
sition and permitting them to move to re-
leasing position.

19. In an excavating-machine, the combi-
nation of a supporting-frame, sprocket-chain
mechanism provided with attached excavat-
ing-shovels, means for supporting such
sprocket-chain and shovel mechanism in op-

o

erative position, a sprocket-wheel having side -
body portions provided with a space there-
between, perforated tiltable teeth mounted
between such side body portions of . the
sprocket-wheel, pivot-pins extending through
the perforations in such tiltable teeth and
having their opposite ends mounted in the
side portions of the sprocket-wheel, and
means for holding such tiltable teeth in ex-
tended position and permitting them to move
to retracted releasing position.

20. In an excavating-machine, the combi-
nation of excavating chain and shovel mech-
anism, a sprocket member having side body
portions provided with a space therebetween,
tiltable teeth mounted between such side
body portions each provided with antifric-
tion-rollers on its inner end, and cam mech-
anism mounted in engagement with the anti-
friction-rollers for holding such teeth in ex-
tended chain-engaging position and permit-
ting them to move to retracted releasing posi-
tion.

21. In an excavating-machine, the combi-
nation of & frame, provided with traction-
wheel mechanism, .‘excavating mechanism
supported by such frame, means for operat-
ing such excavating mechanism, a shaft pro-
vided with gear mechanism connected with
the traction-wheel mechanism, and means
for rotating such shaft intermittently and
thereby imparting a step-by-step movement
to the machine.

22. In an excavating-machine, the combi-
nation of & frame, traction-wheels for sup-
porting such frame, excavating mechanism
mounted upon the frame, shaft-and-gear
mechanism connected with the traction-
wheels for rotating them, and means for ro-
tating such shaft-and-gear mechanism inter-
mittently or continuously as desired and
thereby rotating the traction-wheels either
continuously or intermittently.

23. In an excavating-machine, the combi-
nation of a frame, hollow traction-wheels
upon which the rear portion of such frame is
mounted, a-shaft provided with gear mech-
anism in engagement with such traction-
wheels, & motor mounted upon such frame,
and mechanism operatively connecting such
shaft with the motor and provided with
means for intermittently rotating the shaft
and thereby the traction-wheels.

24. In an excavating-machine, the combi-
nation of a frame, excavating mechanism
mounted upon such frame, spokeless trac-
tion-wheels, supporting-wheel mechanism
connected with the frame and supported by
such spokeless traction-wheels ~eccentric
thereto, an annular gear for each traction-
wheel, a shaft provided with toothed gear-
wheels in toothed engagement with such an-
nular gears, and means for rotating such
shaft,

25. In an excavating-machine, the combi-
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nation of a frame, excavating mechanism
mounted” upon such frame, spokeless trac-
tion-wheels, supporting-wheel mechanism
connected with the frame and supported in

- such spokeless traction-wheels, an annular

gear for each traction-wheel, a shaft pro-
vided with toothed gear-wheels in toothed
engagement with such annular gears, com-
pensating-gear mechanism operatively con-
nected with such traction-wheel-operating
gear-and -shaft mechanism, and means for
connecting such eompensating-gear mechan-
ism with a suitable source of power.

26. In an excavating-machine, the combi-
nation of a frame, excavating mechanism
motuned upon such frame, spokeless traction-

" wheels, suﬁporting-wheel mechanism con-
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nected with the frame and supported by such
spokeless traction-wheels, an annular gear for
each traction-wheel, a shaft provided with
toothed gear-wheels in toothed engagement
with such annular gears, compensating-gear
mechanism operatively connected with such
traction- wheel -operating gear - and - shaft
meechanism, meansforlocking all of the com-
pensating-gear members in fixed relation to
each other and to the shaft upon which the

are mounted, and means for operating suc

compensating gear and thereby the traction-

wheel mechanism. i

27. In an excavating-machine, the combi-
nation of a frame, excavating mechanism
mounted upon such frame, spokeless traction
wheels, su porting-wheei mechanism con-
nected with the frame and supported by such
spokeless traction-wheels, an annular gear for
each traction-wheel, a shaft provided with
toothed gear-wheels in toothed engagement
with such annular gears, means for securin,
such gears in fixed relation to each other an.
to the shaft upon which they are mounted
and for releasin%lone of such gears from fixed
engagement with such shaft, compensating-
gear mechanism operatively connected with
such traction-wheel-driving gears, and mech-~

N
\

anism mounted upon such frame and opera-’

tively connected with the compensating-gear
mechanism for operating it and thereby the

 traction-wheels.
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28. In an excavating-machine, the eombi-
nation of a frame, excavating mechanism
mounted upon such frame, spokeless traction-
wheels, supporting-wheel mechanism con-
nected with the frame and supported by such
spokeless traction-wheels, an annular gear for
each traction-wheel, a shaft provided with
toothed gear-wheels in toothed engagement,
with such annular gears, an engine mounted
upon such frame, means for operatively con-
necting the engine with such traction-wheel-
driving shaft-and-gear mechanism for rotat-
ing the same continuously when desired, and
means for operatively connecting the engine
with such traction-wheel-driving shaft-and-

24,740

gear mechanism or rotating the same inter- 65

mittently when desired. :

29. In an excavating-machine, the comhi-

nation of a frame, excavating mechanism
mounted upon such frame, traction-wheels
for supporting and moving such frame, an an-
nular gear for each traction-wheel, a shaft
provided with toothed gear-wheels in toothed
engagement with such annular gears, and
mechanism operatively connected with the
excavating mechanism and with the traction-
wheel-driving shaft-and-gear mechanism for
simultaneously operating the excavating
mechanism continuouslff and the traetion
mechanism intermittently.
" 30. In an excavating-machine, the combi-
nation of a main frame, spokeless supporting
traction-wheels mounted on opposite sides of
the longitudinal center of such frame, exca-
vating mechanism mounted upon suchframe,
means for operating such excavating mechan-
ism, and conveyer mechanism extending
transversely of the main frame and througﬁ;
the spokeless-traction-wheel mechanism.

31. In an excavating-machine, the combi-
nation of & main frame, spokeless supporting
traction-wheels mounted on opposite sides of
such frame, means for holding the frame in
position with relation to the traction-wheels,
excavating mechanism mounted upon such
frame, conveyer mechanism extending trans-
versely of sueh frame and through the spoke-
less-traction-wheel mechanism, and means
for operating such excavator mechanism,
traction-wheel mechanism and transverse
sonveyer mechanism simultaneously.

32. In an excavating-machine, the combi-
natien of a main frame, spokeless supportin
traction-wheels mounted on opposite sides of
such frame, means for holding the frame in
position with relation to the traction-wheels,
excavating mechanism mounted upon such

ame, conveyer mechanism extending trans-
versely of such frame and through the spoke-
less-traction-wheel mechanism, & shaft-and-

gear mechanism operatively connected with

the traction-wheels for rotating them, means
for operatively conneeting sueh shaft-and-
gear mechanism with a source of power,
means for operating the excavating mechan-~
ism and means for operating the transverse
conveyer mechanism.

-33. In an excavating-machine, the combi-
nation of a main. frame, hollow traction-
wheels mounted upon epposite sides of the

longitudinal center of such frame, support-

ing-wheels connected with the frame and ec-
centrically mounted in the hollow traction-
wheels, excavating meehanism extending be-
tween such spokeless traction-wheels and
movable to different raised or lowered opera-
tive positions, means for operating sueh ex-
eavating mechanism, and means for rotating
the traction-wheels,
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34. In an excavating-machine, the combi-
nation of a main frame, spokeless traction-
wheels mounted upon opposite sides of the
longitudinal center of such frame, excavating
mechanism extending between such spoke-
less traction-wheels and movable substan-
tially vertically to different raised or lowered
operative positions, means for operating
such excavating mechanism, means for rotat-
ing the traction-wheels simultaneously with
the operation of the excavating mechanism,
and. conveyer mechanism extending trans-
versely across the frame and through the
traction-wheel mechanism for discharging
material laterally beyond the side of the ma-
chine.

35. In an excavating-machine, the combi-
nation of a shovel having a main body por-
tion and removable extension portions se-
cured to and extending laterally beyond the
sides of such body portion, and means for
supporting such main body portion and ex-
tension portions in operative position. :

36. In an excavating-machine, the combi-
nation of chain mechanism, excavating-shov-
els having main body portions secured to

11

‘such chain mechanism and provided with ex-

tension portions removably secured to and
extending laterally beyond the sides of such
excavating-shovels.

37. In an excavating-machine, the combi-
nation of chain mechanism, and excavating-
shovels having main body portions secured
to such chain mechanism and provided with
extension portions removably secured upon
opposite sides of such main body portions of
the shovels and extending laterally beyond
the sides of the shovels and chain mechan-
ism.

38. In an excavating-machine, the combi-
nation of chain mechanism, excavating-
shovels having main body portions secured
to such chain mechanism, extension mem-
bers for each of such shovels, and ‘means for
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securing such extension members in position 45

to extend laterally beyond the main body
portions of the shovels and chain mechanism.

PETER POULSON.

Witnesses:
Harry Irwin CroMER,
EreEL M. JoNEs.



