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Appiication Novem|

This invention relates to a trenching machine and, more
particularly, to a portable self-contained trenching ma-
chine which is of relatively simple construction.

In the past, trenching machines have been substantial
devices and most commonly involved the use of some
form of vehicle, such as a tractor or the like. As may
be readily appreciated, this coustituted a complex mech-
anism and, because of this, required a substantial invest-
ment.

An object of this invention is to provide a relatively
simply constructed poriable treaching machine which is
entirely self-contained.

Another object of the invention is to provide a portable
trenching machine the use of which is economically feasi-
ble by various trades wherein a narrow deep trench is
required and which may be easily partly disassembled to
enable movement on a small truck such as a pickup truck
for transporting between jobs.

Another object of the invention is to provide a portable
trenching machine having a boom extending from one
end thereof and handle members extending from the other
end thereof, both of which may be readily detached so
as to substantially reduce the length of the machine.

A further object of the invention is to provide a port-
able trenching machine having a power source carried
thereon with ccmimon drive mechanism for moving the
machine at a trenching rate when a trench is being dug
or at a mobile rate when a trench is not being dug, said
means including a drive pulley which may be directly con-
nected to the drive for the wheels of the machine in
mobile rate movement and may be indirectly connected
to the wheels when in trenching rate movement.

A further object of the invention is to provide a pair
of spaced-apart side plates forming a body for a trench-
g machine, a pair of boom plates lying adjacent the
side plates and pivotally mounted thereon, means con-
nected between the side plates and the boom plates for
piveoting the beom plates and the boom carried thereon
with respect to the body, propelling members carried be-
neath the boom at the end thereof adjacent the body for
piling up and throwing outwardly material coming up
from the trench, a pair of paddle-carrying chains mounted
on the beoom plates and carried outboard of the propelling
members to transport material away from the propelling
members, and an endless cutter chain extending around
the boom and by connections with drive sprockets caus-
ing-movement of the prepelliing members and the paddle-
carrying chains.

Still another object of the invention is to provide a
trenching machine having a forwardly-extending threaded
stub shaft upon which an end of a boom. may be slidably
mounted, an endless chain extending around the boom, a
drive sprocket on the body of the machine, and a nut
threaded on the stub shaft and engageable with said boom
to. shift the boom cutwardiy on the stub shaft to tension
the endless chain, the chain holding the boom. on the
stub shaft, and also permit movement of the boom along
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the stub shaft in the opposite direction to slack the chain
so that it may be removed- from the boom and thus
permit removal of the boom from the stub shaft.

Another object of the invention is to provide a port-
able trenching machine having a body formed of a pair
of elongated side plates which are connected together by
cross braces in the form of tubular roeds which also func-
tion as supports for the front and rear axle bearings and
a drive shaft extending transversely of the machine, and
motor support brackets connected between the upper
edges of said side plates at one end thereof for supporting
a motor, the foregoing parts forming the structural frame
or body of the machine.

Another object of the invention is tc provide a portable
trenching machine as defined in the preceding paragraph,
wherein said drive shaft has a ratchet wheel and a drive
sprocket secured thereto, an oscillating pawl carrier
adjacent the ratchet Wheel and having a drive pawl, a
hold pawl positioned on said pawi carrier to have no
throw when the carrier oscillates, & manuaily-operable
confrol member pivotally mounted on the body for move-
ment between a plurality of positions and having arms
engageable with said pawls to permit both pawls to en-
gage with the ratchet wheel or permit only the hold pawl
to engage the ratchet wheel, or to hold both pawls away
from the ratchet wheel and wherein another drive pawl
may optionally be used with said first drive pawl so as to
index the ratchet wheel in both directions of movement
of the pawl carrier to double the tremching rate of ma-
chine movement, and another arm on the control member
engageable  with said second drive pawl tc disengage said
second drive pawl from the ratchet wheel whenever said
first drive pawl is disengaged.

Still another object of the inveation is to provide a
trenching machine having a boom, an endless cutter
chain extending arcund the boom and a guide sprocket at
the free end of the boom, and a deflector positioned ad-
jacent the guide sprocket for deflecting rocks or the like
which the chain may be carrying toward the sprocket
sc that they may not jam between the chain and sprocket,

The objects of the invention generally set forth;. to-
gether with other ancillary advantages, are attained by
the construction and arrangement shown by way of illus-
tration in the accompanying drawing, in which:

Fig. 1 is a side elevation of the portable trenching
machine with the forward end therecf at the right of the
figure and with boom up so as to permit mobile move-
ment of the machine;

Fig. 2 is a side elevation of the machine and of the side
opposite to that shown in Fig, 1 with the rear of the
machine to the right of the figure and with the parts
shown in trench cutting position;

Fig. 3 is a fragmentary enlarged plan view of the boom
outer end with a portion of the cutier chain broken away;

Fig. 4 is a fragmentary enlarged side elevation similar
to.that of Fig. 1 with the nearest wheels removed

Fig, 5 is a fragmentary enlarged vertical secticn taksn
along the line 58 in Fig. 6;

Fig. 6 is a fragmentary enlarged plan view of the
trenching machine;

" Fig. 7 is a generally vertical section on an enlarged
scale taken along the line 7—7 in Fig. 5;

Fig. § is a fragmentary enlarged vertical section. taken
along the ling 8—8 in Fig. 7;

Fig. 9 is an enlarged vertical section taken.along the
line 2—9 of Fig. 6;

Fig. 10.1s an enlarged vertlcal section taken along the
line 10—19 of Fig. 6; and,

Fig. 1lisa fravmentary enlarged vertical section taken
along the line 11—11 in Fig. 2.

While this invention is suceptible of embodiment in
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many different forms, there is shown in the drawings and
will herein be described in detail an illustrative embodi-
ment of the invention with the understanding that the
present disclosure is to be considered as an exemplifica-
tion of the principles of the invention and is not intended
to limit the invention to the embodiment illustrated. The
scope of the invention will be pointed out in the appended
claims,

As shown generally in Figs. 1, 2 and 6, the portable
trenching machine has a body formed of spaced-apart
elongated side plates 1 and 2 which are interconnected
by cross braces in the form of tubular rods. These cross
braces are indicated at 3 and 4. The cross brace 4 re-
ceives a front axle 5, and a similar cross brace 4a re-
ceives a rear axle §. These cross braces surround open-
ings (not shown) in the side plates 1 and 2 and may be
secured to the side plates by suitable means such as weld-
ing. The cross braces for the front and rear axles, one
being shown at 4, form housings for bearings 7 (Fig. 5).
A wheel 16 is mounted at the outer ends of each axle.

The rear ends of the side plates 1 and 2 have brackets
11 affixed to the outer sides thereof which slidably re-
ceive handles 12 and 13 and the handles may be remov-
ably connected to the body by suitable mechanisms such
as cotter pins extended through the handle members.

A pair of brackets 15 and 16 extend transversely be-
tween the side plates 1 and 2 at their rear upper edges
and have a pair of laterally-spaced rods 17 upon which a
motor 18 may be slidably mounted. The motor 18 has a
pair of drive pulleys, one of which is shown at 19, for
driving belts 20 and 21 which drive a double-grooved
pulley 22. A handle 25 is pivotally mounted on the
bracket 16 and by connections to the motor mounting
may be used to engage or disengage the drive to the
pulley 22 by controlling the tightness of the belts 28
and 2%,

The pulley 22, as shown in Fig. 9, is connected to a
sleeve 26 rotatably mounted on a drive shaft 27 whick
extends through the cross brace 3. ‘The sleeve 26 has a
sprocket 38 formed integrally thereon which drives a
chain 31 which is in driving engagement with a sprocket
32 fixed to another drive shaft 33 extending transversely
of the body. An idler tensioning sprocket 34 is adjast-
ably mounted on a bracket 35 fixed to the side plate 2.

The drive shaft 33 cutboard of the side plate 1 has an
eccentric pin 36 connected thereto which drives a crank
rod formed of parts 37 and 328 which are adjustable
with respect to each other. The upper end of the part
38 is connected by a pin 39 to a bifurcated pawl carrier
40 which is pivotally mounted at its lower end to a
bracket 41 secured to a projection 42 on the side plate 1
by a pin 43. The pawl carrier has a first drive pawl 45
pivotally mounted on the pawl carrier 46 by a pin 46
and a hold pawl 47 pivotally mounted on the pin 43.
A pair of springs 48 and 49 extend between lugs 50 and
51 on the pawl carrier, respectively, and ends of pawls
45 and 47, respectively, so as to urge the pawls toward
a ratchet wheel 52 which is fixed to the drive shaft 27.
A wheel drive sprocket 53 is formed integrally with the

ratchet wheel 52 and drivingly engages a chain 54 which

engages driven sprockets 55 and 56 on the axles 5 and
6, respectively. An idler 57 adjustably mounted on the
side plate 1 controls the tension on the chain 54. )

A second drive pawl 68 extends rearwardly from and
is mounted on the pivot pin 46 and has an inwardly-
directed end 61 positioned for engagement with the
ratchet wheel 52. The latter pawl is urged towards the
ratchet wheel by a spring 62 connected between the pawl
and a lug 63 formed on the projection 42.

The second drive pawl 68 is optionally usable when
it is desired to double the trenching rate of movement

for the machine since the ratchet wheel will be indexed-

by pawls in both directions of pawl carrier movement.
In normal operation, the drive shaft 33 through the
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crank rod causes oscillation of the pawl carrier 40 to
impart a throw to the drive pawl 45 and also the second
drive pawl 69, if it is used, so that, in one direction of
movement the pawl 45 steps the ratchet wheel one tooth
and in the other direction of pawl carrier movement the
pawl 60 steps the ratchet wheel one tooth. The hold
pawl 47 does not have any throw imparted thereto and
only functions as a hold pawl to prevent retrograde move-
ment of the ratchet wheel.

A manually operable control member 7¢ extends from
a position adjacent the rear of the machine toward the
front thereof and is pivoted on the side plate 1 at 71 and
has the arms 72, 73 and 74 which control the positioning
of the drive and hold pawls with respect to the ratchet
wheel 52.

When the handle member 78 is in its uppermost po-
sition as shown in dotted lines in Fig. 1, the arms 72,
73 and 74 are positioned so that all three pawls or two,
depending upon the optional use of drive pawl 6@ may
be urged into engagement with the ratchet wheel 52 by
the springs 48, 49 and 62. 1In this position of the mem-
ber 78, the machine will operate to produce a trenching
rate of movement of the machine which is that rate of
mavement desired when forming a trench.

In the middle position of the handle 79, as shown in
tull iines in Fig. 1, the drive pawls 45 and 69 are held
out of engagement with the ratchet wheel 52 but the arm
73 is so positioned that the hold pawl 47 may still en-
gage the ratchet wheel. This position of the pawl mech-
anisms functions to lock the machine against movement
when the trench cutting mechanism is lowered into the
ground.

The lowest position of member 7¢ (Figs. 1 and 4) re-
sults in additionally moving the hold pawl 47 out of
engagement with the ratchet wheel 52 so that the pawls
have no effect on the ratchet wheel 52 which permits the
machine to move in a mobile rate of movement as caused
by mechanism hereinafter described. The term “mobile
rate of movement” is meant to mean a rate of movement
greater than the “trenching rate of movement” and is a
rate of movement desired when the machine is moved
under its own power between cutting locations.

The mobile rate of movement for the machine is ob-
tained by means of a pin 80 (Fig. 9) which extends
through and connects the sleeve 26 to the drive shaft 27
so that the rotation of the pulley 22 is directly transmitted
to the wheel drive sprocket 53 through the shaft 27. The
pin 89 is held in conneciing relation with sleeve 2§ and
shaft 27 by a spring clip 81 which surrounds the sleeve
26. It will be noted that the direction of movement im-
parted to the machine when in mobile drive with the
pin 8D in use is opposite to that when the machine is in
trenching rate of movement under operaticn of the pawl
45,

A pair of spaced-apart boom plates 85 and 21 lie adja-
cent the inner sides of the side plates 1 and 2 and are
pivotally mounted on sleeves 92 and 93 which extend in-
wardly through the side plates and the boom plates.
The sleeves $2 and 93 are secured to the outer sides of
the side plates by bolts as indicated at 94 and 95 and form
bearing supports for drive shaft 33. The boom plates 20
and 91 have a cross plate 96 exiended therebetween and
secured thereto which has a threaded stub shaft 97 se-
cured thereto by a plurality of angle brackets 8. These
parts may be suitably secured together as by welding.

A boom 109 in the form of a tubular rod is slidably
mounted on the stub shaft 97 and keyed thereto as shown
at 101 to prevent rotation of the boom with respect to the
stub shaft. " A nut 102 is threadedly mounted on the
stub shaft and abuts the end of the boom so that the
boom may be shifted along the stub shaft for a purpose
more fully described hereinafter., The boom 108 has a
guide sprocket 103 at its outer end and idler sprockets
104 and 105 which guide an endless cutter chain 106
which passes along the upper and lower sides of the boom.
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This chain is provided with cutters 187 spaced along the
length thereof. The cutter chain is driven by a drive
sprocket 108 keyed to the drive shaft 33 and located be-
tween the ends of sleeves 92 and 93 upon which the boom
plates 90 and 91 are pivotally mounted. -

A pair of propelling members 110 and 111 are fixed
to a shaft 112 rotatably mounted in a pair of ears 113
and 114 depending from a collar 115 which is adjustably
secured to the inner end of the boom by friction bolts 116
and 117. The propelling members 110 and 111 are posi-
tioned generally below and at opposite sides of the boom
109 so that when the boom is lowered in cutting a trench,
as shown in Fig. 2, the propelling members function to
receive the material elevated from the trench and form
it into piles to prevent its returning into the trench as
well as to throw it into the path of paddles referred to
hereinafter.

A propeller drive sprocket 120 is keyed to the shaft 112
and the propeller drive sprocket is engaged by the cutter
chain 106 to cause rotation thereof.

A paddle frame extends outwardly from each of the
boom plates and comprises a rod 121 extending outwardly
at an angle from the associated boom plate and secured
. thereto. The outer end of the rod is connected to a bar
formed of parts 122 and 123 which are slidably adjust-
able with respect to each other and held in fixed relation
by a friction bolt 124. An idler sprocket 125 is carried
on the part 123 and a drive sprocket 126 is carried on
the part 122. A paddle chain 127 passes around the
sprockets and carries paddles 128 for carrying dirt out-
wardly away from the propelling members 110 and 111.
Both of the paddle frame and chain mechanisms are iden-
tical so that similar reference numerals are used in con-
nection with both of these units,

The drive for the drive sprockets 126 is obtained from
a primary drive sprocket 138 which is keyed to a paddle
drive shaft 131 extending through the upper forward ends
of the boom plates 96 and 91 and rotatably mounted
therein by collar and bearing units 132 and 133.. The
outer ends of the drive shaft 131 are connected to the
drive sprockets 126 by a pair of universal joints 134 and
135. The primary drive sprocket 139 is positicned above
the cutter chain 106 and is engaged on its underside by
the cutter chain so as to receive power therefrom.

As shown in Fig. 1, the boom %00 is in an elevated
position to enable movement of the machine between cut-
ting positions and at the mobile rate obtained by use of
the pin 80 (Fig. 9). The boom is shown in a lowered
position in Fig. 2 and it will be appreciated that the angle
of the boom with respect to the body of the machine may
be less than that shown if a shallower french is desired.
The position of the boom with respect to the body of the
machine is obtained by a handle 149 which is connected
to a threaded shaft 141 secured against longitudinal move-
ment in a frame 142 by collars 143 and 144. A collar
155 is threadably mounted on the shaft 141 and has ears
156 and pin 1564 which confine therebetween a cross rod
157 extended between and secured to the rear ends of the
boom plates 90 and 91. The frame 142 is pivotally
mounted at its lower end on the cross brace 4 through
which the axle § extends. Depending upon the direction
of rotation of the handle, the boom will be either raised
or lowered by pivoting of the boom plates 88 and 91 on
the sleeves 92 and 93.

The endless cutter chain 188 has an added function
of holding the boom 109 on the stub shaft 97 since the
chain extends around the guide sprocket 183 on the free
end of the boom and around the drive sprocket 198.
The cutter chain may be maintained taut by working the
nut 182 outwardly on the stub shaft which shifts the
boom outwardly, One of the important features of this
invention is that the bcom may be readily removed from
the machine by shifting the nut 192 towards the cross
plate 96 to slack the chain 196 sufficiently so that it may
be taken off the guide sprocket 163 which results in free-

(%3

10

30

40

50

60

ing the boom -for release from the stub shaft. This fea-
ture also results in permitting different lengths of boom
to be used with the machine depending upon the depth
of trench that is to be made and only additionally requir-
ing a suitable shortening of the cutter chain.

The removability of the boom along with removability
of the handles 12 and 13 substantially reduces the over-
all length of the machine so that it may be transported
from one location to another by placing it on a rela-
tively small truck. The machine may be placed on the-
truck under its own power.

The boom 1€¢ at its outer end adjacent the guide
sprocket 103 has a rod 169 (¥ig. 3) extending across
the path of the chain to deflect rocks or other debris away
from under the chain so that a rock lodged between the
chain and the upper side of the boom will not be carried
down toward the sprocket 183 and result in a jam be-
tween the chain and sprocket.

When in mobile position, the machine will travel to-
ward the right locking at Fig. 1 and when cutting a
trench, the machine will travel toward the right locking
at Fig. 2 which is the oppesite direction. Locking at
Fig. 2, the propelling members 111 and 112 are rotated
in a counter-clockwise direction or, in a clockwise direc-
tion looking at Fig. 5 while the paddie members 128 near-
est the ground will move away from the wheels i8. Be-
cause of the angular relation of the paddie chains 127
with respect to the boom plates, as shown in Figs. 6
and 7, the paddles move laierally outwardly from the
wheels.

The components of the machine are so arranged that
with the boom 18§ in its upper position as shown in
Fig. 1, the machine is substantially balanced about the
front axle 5. The wheels 1¢ on the front axle 5 are
detachably connected thereto by pins, one of which is
indicated at 165, which extend through hub 165a of the
wheels 10 and an opening 165b formed in the end of the
axle. Each pin is held in connecting position by a clip
member 166 which substantially suirounds the wheel
hub. As shown in Fig. 11, the wheels 18 on the rear
axle 6 are secured thereto by pins 169 and held by cotter
key 170,

With the machine balanced about the front axle 8,
and the front wheels disengaged from their axle, the
machine may be moved along at a mobile rate by the
drive through the rear axle 6 and when it is desired to
change the direction of movement of the machine, the
rear wheels may be lifted off the ground and a turn
easily made. A pair of collars 167 and 168 hold the
wheels 19 on the front axle.

I claim: :

1. A trenching machine comprising, a body having
spaced-apart side plates, ground-engaging wheels ro-
tatably mounted on said body, a pair of bocom plates
lying adjacent the inner sides of said side plates and
pivetally mounted thereon, a cross plate extended be-
tween the boem plates and secured thereto, a stub shaft
extending forwardly from said cross plate, a boom re-
movably mounted on said stub shaft and extending for-
wardly therefrom, a pair of propelling members posi-
tioned below and at each side of the boom and mounted
cn the boom adjacent the stub shaft for piling up ma-
terial, a pair of paddle frames associated one with each
of said boom plates and lying out-board of the propelling
members including a rod extending outwardly at an
angle from each boom plate, a drive sprocket and a
guide sprocket mounted on each paddle frame, a chain
carrying paddles extended around the sprockets on each
of said frames so as to carry material away from said
propelling members, a paddle drive shaft extending
through said boom plates for driving the drive sprockets
on said paddle frames, a primary drive sprocket for said
paddle drive shaft located between the boom plaies,
a primary drive sprocket for the propelling members lo-
cated between said propelling members, and an endless
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cutter chain disposed on the boom for cutting a trench
and positioned to engage said primary drive sprockets to
roiate the propelling members and move the paddles.

2. A irenching machine comprising, in combmatxon,
a body having spaced- ~apart side. plates, a pair of boom
plates lying adjacent the inmer sides of said side plates
and pivetally mounted thereon, a cross plate extended
between the boom plates and secured thereto, a boom
removably secured to said cross plate and extending
forwardly therefrom, a pair of propelling members pesi-
tioned below and at each side of the boom for piling
up material, a pair of paddle frames associated one with
cach of said boom plates and lying outboard of the
propelling members, a drive sprocket and a guide sprocket
mounted on each paddle frame, a chain carrying paddies
extended arcund said sprockets so as to carry material
away from said propelling members, a paddle drive
shaft extending through said boom plates for dnvmg the
drive sprockets on said paddle frames, a primary drive
splocket for said paddle drive shaft locaied between the
boom plates, a primary drive sprocket for the propeiling
members located between said propelling members, and
an endless cuiter chain carried on the boom for cuttlng
a trench and positioned to engage and drive said primary
drive sprockets,

3. A trenching machine including, a bedy, a boom
extending from one end of the body, means mounting
the boom for up and down movement, an endless cutter
chain on the boom, a pair of propelling members posi-
tioned beneath and at opposite sides of the boom end
adiacent the body for piling up and thr owmg oumardly
material that is elevated by the cutter chain, a pair of
driven chains carrying paddles located cutboard of said
noppllmv members, there being one at each side of the
boom for transporting material away from the area of
the propelling members, and means mounting the pro-
pelling members and driven chains for movement with
the beom.

4. A trenching machine including, a body, a boom
extending from one end of the body, a cutter chain on
the boom, a pair of propeiling members positioned be-
neath and at opposite sides of the boom end adjacent the
body for piling up material that is elevated by the cutter
chain, a pair of driven chains located outboard of said
propelling members and at an angle with respect to the
boom, there being one at each side of the boom, and
paddles spaced along the driven chains for transporting
material away from the area of the propelling members.

5. A portable trenching machine, including a body
having a pair of axles adjacent the ends of the body and
wheels thereon, 2 boom extending from an end of the
body, a cutter chain on said boom, lateral conveying
mechanism adjacent said end of the body, handles extend-
ing from the other end of the body, a motor on said body
adjacent the latter end, disengageable means for connect-
ing the wheels associated with the front axle adjacent the
boom thereto for rotation therewith, and means for driv-
ing the rear axle adjacent the handle end of the body,
the parts being positioned so that the machine may be
tilted about the front axle so as to raise the wheels on the
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8
rear axle and permit steering of the machine by independ-
ent rotation of the wheels on the front axle upon dis-
engagement of $aid connecting means.

6. A trenching machine mcludmg a body formed of
spaced-apart side plates, a pair of boom plates lying ad-
jacent said side plates, means pivotally mounting the
beom plates intermediate their ends on the side plates,
a first cross brace extending between and secured to one
of the ends of said boom plates, a tubular cross brace
extending between and secured to the side plates beneath
said first cross brace, manually operable means connected
between the first cross brace and the tubular cross brace
for pivoting the boom plates with respect to the body,
wheels on said body for movably supporting the machine,
and an axle for two of said wheels extended through the
tubular cross brace.

7. A self-contained walking-type trenchmg machine
including, a body, a plurality of ground engaging wheels
supporting said body for movement along the ground,
a pair of spaced apart rotatable axles mounted on said
body in fixed relation thereto for supporting said wheels,
a boom mount swingably secured to one end of the body,
a boom on said mount extending in a direction away from
the body, an endless chain carrying spaced cutters ex-
tended around the boom with a lower reach on the under-
side of the boom, means for raising and lowering the
boom relative to the body between a downwardly angled
trenching position and an upper position and for main-
taining said boom in either of said positions, movable
means positioned adjacent the ‘upper end of the lower
chain reach when the boom is in its downwardly angled
trenching position for preventing material delivered from
the trerich from falling back therein and for conveying
material laterally away from the trench, a handle for
steering said machine connected to and extending out-
wardly from the end of the body opposite from said
boom, selectively operable means for driving certain of
said wheels for moving the machine along the ground,
and a drive motor on said body operatively connected to
said wheel driving means, said endless chain and said
materizl conveying means to provide power for move-
ment thereof.

8. A self-contained walking-type trenching machine,
as defined in claim 7, including manually operable means
for removably connecting the handle and boom to the
body, whereby the boom and handle may be removed to
substantially reduce the length of the machine.
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