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AppHeation filed July 15, 1914,

- To adlwhon it may concern :
Be it tnown that I, Jamas C. FrencH, 2
izev of the United States of Awerica, and
resident of Kenosha, Kenosha eounty, Wis-
zave invented a certain new and
orovemant in Trenching-Machines,
t.ae following is a spectfication.
My invention relates to excavators in gen-
eral, but more particularly to those for mak-
i ing ¢itches or trenches, and more especially
“uilo those wxc.vators for trenching purposes
in which:an endless series of buckets 1s ar-
ranged vpon a tilting beam at the rear of the
asohine. -
nerally stated, the object of my inven-
- #ien is b provide s novel and highly efficient
eomsbraction of excavator of that particular
kind in which the éndless series of buckets
is.movable back and forth across the trench,
20 during the coufinuous travel of the buckets
" up-gad down in the diteh, for the purpose
of cutting & treach which s wider than the
Jugkets; and thereby obviating the necessity
“of uging verv wide buckets, or of employing
&k two or more series of buclets arranged side
by side, as was offen done when a trench of
-unusual ‘width was desired.
A special object is to provide a simpler
and more satisfactory form of beam than
30 ‘Was heretofore.employed in machines of this

ind for supporting the excavating buckets,

‘having movel and efficient means for causing
the heam to automatically reciprocate back
and' forth acrose the trench, and so con-
35 structed and arranged that it will be capa-
ble of operating at a greater angle from tha
horizontal than was Heretofore possible with
machines of this kind.
It is also an object to provide certain de-
40 tails and features of cons' -uction and com-
binations tending to incresse the general
efiiciency and serviceability of a trenching
maching bhaving -a reciprocating digging
beam of this partreular character.

To the foregoing and- other useful ends
my invention consists in matters hereinafter
set forth and claimed. .
. In the accompanying drawings—Figure 1
is a side elevation of a trenching mnachine
50 embodying the principles of my invention.

~ Fig: 2 is an enlarged view looking down on

the upper end of the digging heam Fig. 3

is an enlarged rear elevation of the digging

~beam and endless series of buckets shown in

45
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Fig. 1, looking in a direction at right angles
to said beam. Fig. 4 is an enlarged section
of the npper portion of said digging beam
and series of buckets, taken on line +—4 in
Tig. 8. '

As thus illustrated, my invention com-
prises a body or platform A provided with
a rear frame or super structure «, and with
an engine B of any suitable character. The
front portion of sald body is supported Ly
suitable wheels ¢!, and the rear end of said
body is supported by suitable caterpil-
fars C which are operated by said engine to
slowly propel the machine forward during
the excavating operation, and also while the
machine is traveling from one place to an-
other. Tt will be understood, of course, that
the transmission from the engine to said cat-
erpillars may be of any suitable character,
and that any suitable devices can be em-
ployed for controlling this transmission of
power. 1 do not, however, limit myself to
any particular means for propelling the ma-
chine along the surface of the ground.

The tilting and sidewise reciprocating dig-
ging beam D is supported in position to en-
ter the ground in rear of the body or plat-
form A, being mounted to swing about a
horizontal axis located at d, which axis ex-
tends transversely of the direction of travel
of the machine, whereby the said beam tilts
up and down in a vertical plane at its rear
or lower end. The mechanism for providing
the sidewise motion of this beam comprises
an upper rectangular frame D' composed
of parallel side members 4* and 4% and up-
per and lower cross members ¢* and d@*
these members being secured together in any
suitable manner. This frame is preferably
strengthened by the truss members d° which
are applied fo the outer sides of the frame
members &' and ¢°, whereby said frame is
prevented from buckling or bending when
subjected to the strain of digging or excavat-
ing, as will hereinafter more fully appear.
The sidewise reciprocating portion of the
beam D comprises- the parallel members 8
which are suitably -connected together to
form a sort of ladder frame, this frame be-
ing provided at its lower end with a pair of
sprocket wheels 7, the lower end of the beam
being disposed between these two wheels.
The upper end portions of the structural
members d° are, however, spread apart to
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provide room between them for the upper

sprocket wheels d%, as shown more clearly
in Fig. 8; and. these upper and lower
sprocket wheels are connected b

sprocket chains or link belts d° ofy any suit-
able known or gpproved character. The

ladder frame and sprockets and link-belts,.
“together with the buckets d*° on said link

belts are supported, for reciprocating move-
ment from one side of the rectangular frame
to the other—that is to say, they are sup-

“ported for bodily sidewise movement between

the frame members d* and 42, these two mem-
bers being suitably spaced apart to provide

room and clearance for this reciprocating

movement. For this purpose the upper end
of the said ladder frame is provided with
supporting wheels ¢** which travel in a suit-
able track formed on the top of the cross
member d® (see Fig. 4), and with grooved
wheels d*2 which engage the track 4** dis-
posed at the rear of the member @°; and
Jdown below ‘the said ladder frame is. pro-
vided with supporting wheels d** which

: travel on the track provided on the upper sur-

face of the cross member d*, and with other
wheels d'® which travel on the track 4'° dis-
posed in front of said cross member; and
with this construction it will be seen that the
axes of the wheels d'* and ¢** extend trans-
versely of the digging beam—that is to say,

- at right angles to the length of said beam,
" and also at right angles to the axis of the
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sprocket wheels @®; but the axes of the
wheels d'% and d* extend up and down the
beam D, as these wheels do- not sustain the
weight of thé beam, but simply keep the
ladder frame or digging beam parallel with
the rectangular upper frame. In this way
the said ladder frame and endless series of
buckets are movable bodily from one side to
the other. .

The power is transmitted from the engine
D to the endless series of buckets in any suit-
able manner, but preferably as follows:—
The frame @ comprises upright portions
which are disposed at opposite sides of the

_ machine, and which embrace the digging
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beam D and its tilting frame D* being pro-
vided at their upper ends with suitable bear-
ings for the axis  of the beam. This piv-
otal point or supporting axis of the beam D
can be provided in any suitable manner, but
by reason of the arrangement shown and de-
seribed it is not necessary to employ a long
driving shaft at this point, as it is desirable
to obviate the necessity of sliding sprockets
d* on a shaft when the beam moves from
side to side. The construction preferably
includes, therefore, a short shaft &' sup-
ported in suitable bearings on the frame
members d°, upon which the sprockets d® are
suitably fixed, and which is provided at its
outer end with a large sprocket wheel d'*;
and this driving shaft &7 is then driven

parallel
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from a jack shaft &*? through the medium of
a sprocket d*° which is swiveled on the ad-
jacent frame. member d° being connected
with the jack shaft by a spline or feather
and through the medium of a sprocket chain
d#* which connects this comparatively-small
sprocket wheel with the said relatively large

-sprocket wheel. The said shaft d** is sup-

ported for rotation. in suitable bearings on
the frame members d*and d° and is suitably
held against endwise movement by the col-
lars d?? and d** secured thereon at opposite
sides-of the bearing on the adjacent frame
member. Sprockets @* and d** are arranged

side by side immediately outside of the ©

frame member -d*, being rigidly connected
together, and rotate about an axis coincident
with the axis ¢ about which the digging
beam D tilts or swings in the manner previ-
ously described. The collar d** may have
a sprocket wheel, either integral therewith
or separate therefrom, and this sprocket,
wheel is connected by a sprockat chain ¢*°
with the said sprocket d**; and finally the
sprocket d** is suitably connected with the
engine B%through the medium of a sprocket
chain @ and other suitable means, whereby
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the said engine is capable of operating the

said buckets 4 in the direction indicated
by the arrow in Fig. 1 during the time the
beam D and everything carried thereby is
moving from side to side.

The mechanism for reciprocating the
beam and buckets back and forth across the

trench is preferably as follows:—Upper and :

lower transverse screws d?* and d* are
mounted in suitable bearings on the upper
and lower end portions of the frame mem-
bers @* and d?, and are suitably held against
endwise movement in said bearings. The
screw d** extends through a screw threaded
sleeve 2%, and the screw ¢*° extends through
a similar screw threaded sleeve d*, all of
said sleeves being suitably fixed on the lad-
der frame which carries the buckets. The
outer ends of these screws which are ad-
jacent to the frame member @* are provided
with bevel gears d** which are engaged by
bevel pinions @** mounted on the ends of the
shafts ¢*, which latter are mounted in suit-
able bearings on the side of the frame mem-
ber 2, being parallel therewith. The ad-
jacent ends of the shafts ¢ are provided
with bevel geéars @*° which engage .a bevel
pinion % “the latter being driven by a
sprocket connection including a sprocket
wheel @7 suitably supported by a bracket
A% on the frame member. The two shafts
d* are preferably joined together or in-
tegral, so *.at t' oy form one long shaft in
effect, ans the -.vel gears d* are looselv
mounted on this shaft, a bevel jaw clutch 7*
being slidably mounted on the shaft between
the suid bevel gears. This clutch may be of
any snitable knewn or approved character,
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such for example as those used on planers
and grinding machines, and is shifted auto-
matically from one bevel gear to the other,
through the medium of any suitable connec-
tion or arrangement, thereby automatically
reversing the Totation of the screws d@* and
d* when the digging beam D reaches the
limit of its sidewise travel in either direc-
tion. - In other words, the said clutch is an
automatic veversing device for causing the
said screws to alternately rotate in opposmc
directions, whereby the said digging beam
and the excavating buckets are 1901px'ocated
back and forth across the path of the trench,
thus producing a -trench which is much
wider than the buckets; but I do not limit
myself to any pdruculzu form of clutch
mechanism for this purpose. Obviously, it
may be controlled by hand, in any well-
known mazner, if so desired. Thus the dig-
ging beam D and the buckets d*° are recipro-
cated ‘back and forth in the manner de-
scribed,- but the rectangular frame com-
prising the members d*, 2, d* and @* does
not have any movement dm‘mg this recipro-
cation, being held against displacement by
its pivotal connection with the frame ¢ on
the body. It will be understood, of course,
that the said rectangular frame is movable
about the horizontal axis provided by said
pivotal connection.
For the purpose of raising and lowering

the digging beam and buckets, by tilting the

same about the horizontal axis d, any suit-
able means can be employed. As shown in
the drawings, a drum E of any suitable char-
acter is provided near the rear of the body A
and is connected by a cable ¢ with a sheave
¢* on the upper end of the rectangular frame
of the digging beam, in any suitable manner,
to cause the lower end of the digging beam
to rise when the cable is wound on the.drum.
With this arrangement, the digging beam D
and 1ts upper rectangular supporting frame
can be tilted to a horizontal position when it
is desired to have the machine travel from
one place to another.

The buckets d* can be of any suitable

character, and ags shown are arranged to turn
upside down as they pass over the upper
smockets d*, thereby discharging their con-
ten s into the hopper F arr anO‘ed immedi-
ately below on the rear end of ‘the machine
body. From this hopper the dirt can be
discharged to either or both sides of the ma-
chine by a conveyer f or other suitable ap-
paratus for this purpose. This conveyer or
discharging apparatus can be operated by
any suitable connection with the engine B, it
being understood that the latter 1s prefer-
ably employed for operating all of the va-
rious devices through the medium of power
transmitting connections which are con-
trolled by clutches or other similar means.
With the foregoing construction, the
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mechanism  for 1e01procatmg the digging
beam from side to side is of a very simple
and practical character, but is at the same
time well adapted to wm‘lstand the various

strains-i cident to the éxcavating operation.

‘Qamu entire mechdmsm tilts about the axis

of tilting motion of the beam, when the
heam t11ts up and down, and supports the
Leam and buckets. It will also be seen that
the construction permits the digging beam
D to be swung downward to a position in
which it stands very nearly vertical, if such
is desired, the caterpillars C bemg spaced
apart to provule ample clearance between
them for the upwardly moving buckets, as
well as for the structure of the beam. These
buckets move sidewise toward one caterpillar
and then move sidewise toward the other
caterpillar, thus widening the trench bevond
the limits imposed by the mere width of the

buckets thems&lve& In this connection it .

will also be seen that the buckets have side

cutters G which operate on the side of the’

trench, as well as front catters ¢ which op-
erate on the-inclined end surface of the
trench. It will be understood, of course,
that during this back and forth sidewise mo-

tion of the buckets the caterpillars C are be- .

ing -operated to slowly crowd the machine
forward.” It is obvious, however,
method of using a machine of this kind may

that the

vary according to the requirements of dif-

ferent cases.

The wheels ¢* can be arranged for steer-
ing the machine, if such is necessary or de-
sirable, and any suitable known or approved
steering gear can be employed for this pur-
pose. These wheels are preferably a’u;nwed
somie distance ahead of the caterpillars C
and the latter are preferably disposed as far
to the rear as possible, or suf’lcwmly so to
enable them to carry the weight of the dig-
ging beam and buckets in an advantageous
manner, thereby insuring a well halanced
machine.

I do not limit myself to the exact co%truc»
tion shown and described.

What I claim as my invention is:

1. An excavating machine comprising 2
tilting digging b"‘dnl.. an endless series of
excavating buckets carried on said beam,
raechainism for supporting and veciprocat-
ing the beam and buckets from side to side,
said mechanism and beam tilting together
about a horizontal axis, and means for oper-
ating the buckets during said lateral motinan
thez eof.

2. An_excavating machine comprising a
tilting digging be~nn, an endless series of
excavating buckets carried on said beam,
side cutters on said buckets, mechanism for
reciprocating the beam and buckets from
side to side while the buckels are in the

ground, and means for operating the buckets

during said lateral motion thereof, said

v
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mechanism including upper and lower,

- screws -having t_hreaded engagement with
- the beam, a tilting frame to support said

screws, means for rotating said screws, and

“a means for reversing the rotation of the

- 'SCrews. e
. .8. An excavating machine comprising a

T 10
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- tilfing digging beam,

an endless series of ex-
cavating buckets carried on said beam,
mechanism for reciprocating the beam and

“buckets from side to side, said mechanism

and beam tilting together about a horizontal

‘axis, and means for operating the buckets
-during said lateral motion thereof, said

means including a shaft supported on the
beam to rotate about said axis, movable end-
wise with the lateral movement of the beam
and buckets, sprockets fixed on said shaft,

“and link belts attached to said buckets, en=

gaging said sprockets.

4 An excavating machine comprising a
tilting digging beam, an endless series of
excavating buckets carried on said beam,
mechanism for reciprocating the beam and
buckets from side to side, and means for
operating the buckets during 'said lateral

_ motion thereof, said means including a shaft

30

85

" mechanism having a

40

45

50
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mounted to rotate about an axis coincident
with the axis of tilting motién of the beam,
sprockets fixed on said shaft, link belts at-
tached to said buckets, engaging said

‘sprockets, said shaft and ‘sprockets being

movable with said beam in the direction of
said-axis, and a power transmitting connec-
tion for driving said shaft, said connection

‘having one axis of rotation coincident with

said shaft and involving a counter shaft
disposed a distance therefrom, ‘and said
frame which tilts about

said axis and whereon said counter shaft is

mounted.

5. An excavating machine comprising a
tilting digging beam, an endless series of ex-
cavating buckets carried on said beam, tilt-
ing mechapism for reciprocating the beam
and buckets from side to side, means to tilt
said beam and mechanism about a transverse
axis to raise and lower the buckets, and
means for operating the buckets in the
ground during said lateral motion thereof,
caid means including a driving shaft for
said buckets, rotatable about an-axis coinci-
dent with the axis of tilting motion of said
Leam, movable endwise with the beam, a
coumer shaft counected with said driving
shaft. and a sliding connection supported
on said counter shaft and movable back and
forth thereon by the lateral motion of said
bioiny, .
ating machine comprising 2

¢oAn exans
Wity digeins beam an endless series of
evemvating buckets carreedon said beam,
enendst Do reciproeating the beam and
aebots frove side to sife. aud means for

1,310,453
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opex:ating' the buckets during said lateral
motion thereof, said beam having a tilting

‘frame held against lateral movenient, tracks

85

on said frame, and wheels on the beam, en- -

gaging said tracks, serving to keep the beam
and frame parallel, but facilitating lateral
motion of the beam between the sides of
said frame.

7. An excavating machine comprising a
tilting digging beam,
excavating buckets carried on said beam,
mechanism for reciprocating the beam and
buckets from side to side, and means for
operating the buckets during said lateral
motion thereof, said beam having a rec-
tangular supporting frame, tracks at the
upper and lower ends of said frame, and
wheels on the beam engaging said tracks,
said mechanism including screws extending
across said frame, means for rotating sdid
screws, threaded sleeves on said screws, se-
cured to said beam, and a clutch for revers-
ing the rotation of said screws. '

‘3. An excavating machine comprising’a
tilting digging beam, an ‘endless series of
excavating buckets carried on said beam,
mechanism for moving the beam and
buckets from side to side, means for operat-
ing the buckets in the ground during said
lateral motion thereof, means to propel the
machine forward during the operation of
said buckets in the ground, and a device to/
tilt said beam and mechanism about a hori-

-3

¢

an endless series’of -
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zontal and elevated axis extending trans- .

versely of the direction of travel of said
machine. , - ,

9. An excavator comprising a digging de-
vice, means to operate said device, mecha-
nism for shifting said device back and forth
sidewise during operation thereof, and
means to tilt said device and mechanism
about a common horizontal and transverse
axis of adjustment to raise and lower said
device in the groynd.

10. An excavafor ‘comprising 2 trench-
cutter, meéans to operate said trench-cutter,
mechanism to reciprocate said trench-cutter
Jaterally during operation thereof, and
means to tilt said mechanism about a hori-
zontal and transverse axis to change the po-
sition of said trench-cutter.

11. An excavator comprising a digging
device, a frame having screw-mechanism to
chift said device laterally, and means to
tilt said frame about a horizontal and trans-
verse axis to change the position of said
device. . )

12. An excavator.comprising a tilting
trench-cutter and mechanism tilting there-
with about a horizontal and transverse axis
and adapted to shift the trench-cutter later-
ally in the direction of said axis and thereby
widen the trench. '

13. An excavator comprising a. trench-
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cutter, ¢ track extending transversely of said " Signed by me at Chicago, Illinois, this
trench-cu ‘er, wheels on said trench-cutter 29th day of June, 1614
to travel on said track, and mieans to move .

; LN 8 10 tote JAMES C. FRENCH.

said- trench-cutter and track about a hori- -

zontal and transverse axis of adjustment to Witnesses:

rnise and lower the trench-cutter in the RacosL J. RICHARDSON,
ground. o : ’ Rosk K. SErNeM.
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