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7o all whom it may concern.:

Be it known that I, Jasmss C. Frencs,

citizen of the United States of Ameriea, and
resident 6f Kenosha, Wisconsin, have invent-
ed a certain new and useful Improvement in
Trenching-Machines, of which the following
is.a specification. :

My invention relates to excavators for cut-
ting trenches, and more particularly to those
having traction devices which support the
machine in the trench, whereby the excava-
tor travels in the trench behind the trench-
cutter which is located at the forward end
thereof. : :

Generally stated, the object of my inven-
tion is to provide a novel and efficient exca-
vator of the foregoing general character,
adapted for cutting trenches for any desirved
purpose. :

A special object is to provide an excavator
of this kind in which the traction devieces ave
gnite narrow, being of less width than the
trenc. -cutter, and having means for engag-
ing the sides of the trench to hold the ma-
chine upright during the operation thereof,
whereby the weight of the machine 1s mate-
rially reduced, and whereby the handling of
the machine is facilitated during the opera-
tion thereof in the trench, as will hereinafter
more fully appear.

It is also an object to provide certain de-
tails and features of construction and combi-
nations tending to increase the general effi-
ciency and desirability of a trenching ma-
chine of this particular chavacter.

" To the foregoing and cther useful ends my
invention consists in matters hereinafter set
forth and claimed.

In the accompanying drawings, Figure 1
is a side elevation of an excavator embody-
ing-the principles of my invention. Fig, 2
is a plan of said excavating machine. Xig.
8 is an enlarged vertical section on line 3—3
in Fig. 1. ¥ig. 4 is an enlarged longitudi-

" nal section on line 4—4 in Fig. 2. Fig. 5 is
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an enlarged ~vertical transverse section on
line 5—5 in Fig. 1. Fig. 6 is a similar sec-
ton ¢:: line 6—6 in Fig. 1. ¥ig. 7 1s 2 hori-
ontal section on line 7—7 in Fig. 3. ¥ig. 8
5 a diagrammatic plan view illustrating the
wethod of cutting o trench and then turn-
i the machine around while stiil in the
cound at the end of said trench. '
As thus illustrated, my invention com-
prises a bodv A mounted upon & caterpiilar

B which is narrower than the said body, and
which is considerably. narrower tham the
trench cut by the trench-cutter C at the for-
ward end of said body. A steering wheel
D has a swivel d at the rear end of said body,
whereby this wheel can be swung laterally
about a vertical axis to change the course or
direction of travel of the machine. This
stesring wheel is controlled by worm gear-
ing E, of any suitable character, operated by

a hand-wheel ¢ disposed conveniently at the

rvear end of the platform of said body.  The
said trench-cutter C comprises a pair of
horizontal beams ¢ which are pivoted at F
to tilt about a horizontal axis, this axis be-
ing in the form of a transverse shaft sup-
ported by the upright frame f at the for-
ward end of the body. Transverse shafis 1
and 2 are mounted in bearings on the under-
“side of the beams ¢, and a frame 3 is hung

on the said shafts, this frame being provided

with a transverse shaft 4 at the lower end
thereof, it being observed that said frame is
Y shaped when viewed from the side. The

endless sprocket chains 5 travel over the

sprockets 6, T and 8, on said shafts 1, 2 and
4, and ave provided with buckets ¢ in any
suitable known or approved form, each
bucket being adapted to discharge its load
while traveling horizontally from the sprocl-
ets 7 to the sprockets 6, and being adapted to
cut the ground and take up a load of dirt
while traveling upward at the forward side
of said frame. -Rolls 10 are mounted on said
~frame 3 to bear against the sprocket chain
at the forward side of said frame, thereby
forming a backing for the sprocket chains
and buckets while the latter ave being forced
forward into the ground at the end of the
trench. - A shieid 11 is disposed immediately
back of this trench-cutter, being supported
by side bars 12 at its lower end portion,
which bars are suitably mounted on the bear-
ings of the shaft 4 at the lower end of the
frame. This shield 11 is as wide as the
trench, is curved forward at its upper and

lower ends, and carries loose dirt forward

antil taken up by the buckets, whereby the
bottom or floor of the trench is left clean and
~free from logse dirt. A trawmsverse conveyer
13 is disposed immediately under the hori-
zontal path of the buckets, and in position
to catch the discharge therefrom, wherehy
the dirt is discharged at one side of the
trench and left in a ridge or embankment,

LI

60

G5

75

80

80

95

166

105 .

1i¢




1¢

o

sometimes called a spoil-bank, thus increas-
ing the height of the trench at one side there-
of. The shields 14 and 15 are disposed at
opposite sides of the conveyer 13 and form a
sort of hopper for receiving the discharge
from the buckets and preventing the same
from falling off of the upper surface of the
conveyer. ‘

A sprocket chaih 16 is arranged for suit-
ably connecting the shaft 2 with the shaft F,
and the latter is connected by another
sprocket chain 17 with the transverse shaft
18 mounted in suitable bearings on the body.

- This shaft 18 is driven from an electric
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motor, or other suitable source of power 19
on the body, through the medium of the spur
gearing 20 and the beveled gearing. 21,
which gearing may be of any suitable form
or character. In this way the trench-cutter
is opefated by the source of power carried
on the body of the machine. The shaft 2 is
suitably connected by gearing 22 and a
sprocket belt 23 with the outer end of the
conveyer 18, whereby the latter is also
driven from the shaft I which serves as an
axis about which the trench-cutter is raised
and lowered by a tilting motion thereof.
For the purpose of thus raising and lower-
ing the trench-cutter, the rear ends of the
beams ¢ are provided with a swiveled and
internally threaded sleeve 24 which engages
a- vertically disposed screw 25, the latter
mounted in a bearing 26 which is swiveled
on the shaft 27, and which latter is driven
from the shaft 18 through the medium of
suitable gearing. DBeveled gearing 28 con-
nects the lower end, of the screw 25 with the
shaft 27, and in this way the beams ¢ can be
tilted about their axes when it is desired to
raise and lower the trench-cutter. It will be
understood thateany suitable arraggement or
means can be employed for enabling the at-
tendant or operator to rotate the screw 25
in ‘either direction at, will. )

The shaft 18 is gear connected with a
transverse shaft 29 and the latter is in turn
connected by a sprocket belt 30 with a trans-
verse shaft 31 on the bottom of the body
frame. Trom this shaft 31 a sprocket belt
32 extends to the rear end of the caterpillar,

-whereby the latter is driven from the source

of power locited-on the bedy of the machine.

As the caterpillar B is, quite narrow, as
previously explained, some means must be
provided for insuring the stability of the
machine, by preventing it from tipping over
sidewise, while operating in the trench. For
this purpose, a pair of shoes or ronners G

~and T are arranged. at opposite sides of the
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machine and disposed in position to engage
the sides of the trench near the top thereof.”

These shoes or runners aré mounted on the
ends of the transversely arranged screws g
and /4, the Tatter being mounted in bearings
33 and 34 on the body frame. These serews

1,194,375

are provided with threaded sleeves in. the
form of worm wheels 35 and 36, and these
wheels are arranged to engage the worms
37 and 38 on the forward ends of the hand-
wheel shafts 39 and 40 which latter extend
longitudinally of the body frame and are
supported in suitable bearings thereon. The
rear ends of these shafts 39 and 40 ave pro-
vided with hand-wheels 41 and 42 for the
rotation thereof, and with this arrangement
the shoes or runners (G and H can be ad-
justed toward and away from each other, de-
pending upon the conditions, thereby to
maintain the machine upright. Thus the
machine travels not only on the bottom or
floor of the trench, but also slides along the
sides of the trench, being held upright by
these runners or other snitable means for
engaging the vertical sides of the trench. Tn
this connection it will also be seen that the
frame or yoke I of the rear steering wheel D
is provided at opposite sides thereof with
rollers ¢ which also engage and travel upon
the sides of the trench. In this way, and
wheri the hand-wheel ¢ is rotated, the wheel
D is skewed about its steering axis 7, hut
the wheel is maintained practieally i the
center of the trench by the rollers /) thus

causing the rear end of the body A to be

shifted to either side of the trench.

A machine of the foregoing construetion
and mode of operation may be emploved for
aarious purposes. It may be used for nmk-
ing ditches for drainage purposes, or it may
be used in the constroction of trenches for
military purposes. A trench is ent which Is
as wide as the trench-cutter, 'but practically
the balance of the machine 1s much navrower
than the trench-entter, thereby reducing the
welght and also facilitating the handling of
the machine in the trench.  Thix is expe-
cially true in changing the direction of
travel of the excavator. and with the con-
struction shown a machine ean be turned
around in the ground at the end of the
trench, by a series of operations involving
first going ahead and then backing up. as
indicated in Fig. 8, in a manner which will
be readily understood. Obvionsly, however,
the machine can be handled or manipulated
in various ways, depending upon the condi-
tion and the results desired, and T do not
limit myself to any particular mode of op-
eration or method of use.

As a matter of further and speeial im-
provement, the beveled gearing 28 may be
provided with a suitable cluteh, in the usual
and well known manner, for reversing the
rotation of the scerew 250 Also. and as
shown in Fig. 2, the shaft 18 is provided
with a cluteh 8 for reversing the rotation
of this shaft when such is necessary or de-
sirable.  This shaft is provided with a pin-
ion 42 which engages the gear wheel 44 on
ghaft 27, and which engages the gear wheel
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45 on shaft 29, the latter gear wheel having the said wheels 59 are in place, the machine
a’clutch 46 to open and close connection be- is adapted to travel on the surface of the
tween it and said shaft. The gear wheel 47 ground and is held by said wheels against
on shaft 29 has u clutch 48 to open and close tipping over sidewise. Obviously, any suit-

connection between it and said shaft, and able means can be employed for this pur--

this gear wheel engages a pinfon 49 on the pose. When the machine is in operation, as
shaft 50, which latter is also mounted in shown in the drawings, the wheels 59 are
suitable bearings on the body frame. The not in use, having been removed hefore the
shaft 29 has a sprocket wheel 51 for the machine enters the trench.

sprocket chain 30, and the shaft 50 has & What I claim as my invention is:
sprocket wheel 52 for the sprocket chain 58 1. An excavating machine comprising a
which extends around a sprocket 54 on the trench-cutter, a body for supporting said
shaft 27, in the manner shown. With this trench-cutter in position for operation in
arrangement the caterpillar B ecan be op- the ground, traction devices traveling in the
erated at high speed while the machine is trench to support said body therein, and
traveling along the road from one place to means for engaging the sides of the trench
ancther, through clutch 43 to the pinion 42, to hold the machine upright.

from the latter to the gear wheel 43, and 2. An excavating machine comprising a
then through sprocket 51 and chain 30 to jirench-cutter, a body for supporting said
shaft 31, and from the latter to the cater- "trench-cutter in position. for operation in
pillar. When the machine is in operation, the ground, traction devices traveling in the
however, a slower speed is required, and in trench to support said body therein, and
such case clutch 46 is open and clutch 48 is means for engaging the sides of the trench
closed, whereby the tramsmisgion is then ¢ohold the machine upright, seid means in-
from shaft 18 through pinion 42 to gear cluding shoes which bear against the sides
wheel 44, then through shaft 27 and pinion of the trench and manunally operated worm
54 and sprocket chain 53 to sprocket wheel gearing for adjusting said shoes.

52, then through shaft 50 to pinion 49 to 8. An excavating machine, comprising a
gear wheel 47, thus rotating shaft 29 at & trench-cutter, a body for supporting said
much slewer speed than before. During trench-cubter in pesition for operation in the
this forward feeding of the machine to pro- ground, traction devices traveling in the
duce the excavating operation, the clutch trench te support said body therein, and

55, on the shaft 27, is, of course, in middle means for engaging the sides of the trench
b 3 3 b ‘ i S0 1y =

position, being an ordinary jaw clutch, so. to held the machine upright, said devices
that adjusting screw 25 does not rotate. being narrower than said body, and a steer-
However, and by shifting this clutch 55 one ing wheel at the rear end of said body.
way or the other, the double gearing 28 can 4. An excavating machine comprising a
be operated, in 2 manner that will be readily trench-cutter, 2 body for supporting said
understood to instantly rotaté the screw 25 trench-cutter in position for operation in
in either direction. Then sprocket chain 17, the ground, traction devices traveling in the
leads to a sprocket wheel 56 on the shaft 18, treach to suppert said body therein, and
which sprocket wheel is contrelied by an means for engaging the sides of the trench
ordinary jaw clutch 57, whereby the trans-' .to hold ¢he machine upright, said trench-
mission of power to the excavating buckets cutter including an endless series of buckets
can be more effectively and conveniently disposed at the forward end of said body,
controlled at will. . . ‘ said body and devices being narrower than.
As previewsly stated, the transmission of said buckets, and means for shifting the

power from the cutter to the various op- rear end of said bedy sidewise to change the

“erative eleraents, and the control of such direction of travel of said machine in the

transmission can be accomplished in any ftrench. .
suitable or desired manner, and breadly con- 5. An excavating machine comprising a
sidered, my invention is not limited to any french-cutter, o body for supporting said
particular means for so doing. But the ar- trench-cuiter in posifion for operation in
rangement of gears, clutches, ete., last de- the ground, traction devices traveling in
scribed, or some equivalent arrangement, is the trench to support said body therein, and
thought to be practical and effective for this - means for engaging the sides of the trench
purpose. But I do not limit myself to the to hold the machine upright, said body hav-
exact construction shown and described. ing a steering mechanism at the rear end
As shown in Fig. 3 the caterpillar B is thereof, which mechanism includes a whee!
provided at its forward end with flange to engage the bottom of the trench, means
couplings 58 which are mounted on the ends to swing said wheel about a vertical steering
of the forward shaft of said caterpillar, axis, and rollers at opposite sides of said
whereby the wheels 59, shown in dotted lines wheel to engage the sides of the trench.
in Fig. 3, can be connected to said shaft in - 6. An excavating machine comprising a
the manner shown. In this way and when trench-cutter, a body for supporting said
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trench-cutter in position for operation in

the ground, traction devices traveline in the
A ) £

trench to support said body therein, and
means for engaging the sides of the trench
to hold the machine upright, said tvench-
culter being wider than said body said de-
vices being of a width which is insufficient
to maintain the stability of said machine,
and means Tor steering the body sidewise to
change the direction of travel thereof.

7. An excavating machine comprising a
trench-cutter, a body for supporting said
trench-cutter in -position for
the ground, traction devices traveling in
the trench to support said body therein, and
means for engaging the sides of the trench

to hold the machine upright, mechanismn to

nise and lower said trench-cutter, relative
to said body, and a motor and power-trans-
witting connections to operate said devices
and - trench-cutter and mechanism, carvied
on siid body.

8. An excavating machine comprising a
trench-cutter, a body for supporting said
trench-citter in position for operation in
the ground, traction devices &
trench to support said body therein, and
means for engaging the sides of the trench
to hold the machine upright, said means in-

operation in.

aveling in the.

1,104,375

cluding rearwardly extending shafts having
their rear ends provided with a pair of
hand-wheels for the operation thereot.

9. An excavating
trench-cutter, a hody for supporting said
trench-cutter in position for operation in
the ground, traction devices traveling in the
trench to support said hody thereln, and
means for engaging the sides of the trench.
to hold the machine upright, said devices
having detachable wheels which keep the
machine from falling over sidewise while
traveling above ground. '

10. An excavating machine comprising a
trench-cutter, a body for supporting said
trench-cutter in position for operation in
the ground, traction devices traveling in the
trench to support said body therein, and
means for enguging the sides of the trench
to hold the machine upright, said devices
including a single relatively narrow cater-
pillar at the front of said body, and said
means being disposed directly above the
front portion of said caterpillar, which lat-
ter is disposed centrally of the trench.

Signed by me at Chicago, I1L., this 11th
day of October, 1915, )

JAMES C. FRENCH.
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