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2,519,077 

TRENCHDIGGING MACHINE 
Friedrich J. Schmidt, Auburn, Nebr, assignor to 
Auburn Machine Works, Ene, 
corporation (of Nebraska 

original application June 29, 1947. Serial No. 
5. Diyided and this application October 

1949, serial No.124,048 ... 
6 claims. (CI, S-90). 

25. Diyid 55, 
* 28, 

The invention pertainste trenchers and more 
particularly to means for disposing of dirt eler 
wated to the surfaee. 
An object of the invention is to provide a 

trencher having animproved swinging beam con 
struction including a teenveyor capable of forming 
the elevated earth into ridges separated from and 
parallel to the resulting trench. A related object 
of the invention is to provide a trencher having 
a beam mounting both digging and conveying 
elements and having means for drivil - - - - 
but which may be made roadable simply by swing 
ing the beam into its upraised position. A fur 
ther object is to provide an improved conveyo 

oupled in a rove which is ain type. . . . 
Additional objects aniel features of novelty will 

become apparent to those skilled in the art by 
referenee to the following description and the 
drawings, in which: . 

Figure 1 is an elevational side view showing an 
embodiment of the present invention mounted 
on a tractive vehicle. 

tef the trencher with the 
transport. 

ten along the line 
anner-of-driving the 

Fig. 4 is a rear view 
beam and conveyors elevated 

Fig. 5 is a detailed vie 
5 ig.1 showing their 

auger conveyor. * is 
: Referring new in detail to the illustrated pre 
ferred embodime 
reference characters ar 
lustrate similar elements. 

may be sold at a fraction e. 
trated embodiment of the invention vantageously applied where a trench having 
smooth accurately formed side walls is required, 
bounded by a cleared strip, with the loosened earth piled neatly in ridges' running parallel to 
the trench. The present constructioniseminent 
ly suited for power digging of trenches for un 
derground feeder' lines required fergas, water 
and electricity. The cleared strip providesia work 
space for preliminarily arranging the feederines 
and insures that loose dirt will not fallinto the 
trench while the lines are being installed. . . 
The machine is highly portable as it eanihe 

r to an asso 

5 

0 
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2 
ging position and can be moved from one job or 
"set" to another simply by raising the beam and 
associated conveyors to transport position. This 
ifenders the trencher roadable and the entire it 
may travel to the next job at high speed withgut 
regard for 
nism. 

Referring now to the drawings, a small convene 
tional vehicle to immediately recognizable as a 
conventional 'Jeep" from an inspeetion of Fig. 
l, is utilized as a power source. A frame or sups 
port t2 is provided on the rear portion of the year 

the digging and conveying mecha 

hicle which is so constructed as to enable it to 

20 

SS 

be detached with relatively little effort. A power 
take-off shaft 4 extends from the transmission 
rearwardly into a power take-off gearbox 6, con 
wentionally known as a belt pulley drive. Ashaft 
#8 (Fig. 3) extends from the gear box is and is 
journaled on the frame in a bearing 20. A 
sprocket wheel 22 is rigidly secured to the shaft 
sf8 and serves to drive a sprocket chain;24. The 
latter chain is trained about a larger sprocket 
wheel 26 which is secured to a main driving for 
cross-shaft. 28. The shaft 28 is telescoped within 
sleeves 32 and 38, which are rigidly eonnected 
together: adjournaled institable bearings seated 
in apertures provided in members 36,-8 and 38 
of the frame 2. - 

Epon actuation of the prine nover within the 
3) vehicle '0, torque is transmitted through the 

shaft 8 and isprocket wheel 22 to the shaft 28, 
the sleeves remaining stationary, 

For the purpose of driving the vehiele for 
:Wardly at a slow rate of Speed, power;is tapped 

35 frem the rain cross-shaft:8. The nanner: 
which this is accomplished is covered in some detailin'iny eopending.patentiapplieation:Serial 
No. 55.825, filed Eune 20, 9, giftwich;this sap 

is a ratchet wheel 260, T. 

plication is a "division and to which reference is 
h it made. For presentipurposes it will suffice: to say 

that the shaft 28 is drivingly coupled to a second 
cross-shaft 42 which rotates at:a::slower speed, 
A crank 52 is provided at the end of the shaft 
which serves, through a linkage 54.24, stafsdrive 

tently at a rate which 
a disting eghanish iEdie isit. 
and under the secontrol of andj 

m n 

and shaft 284, the latter having provision at its 
forward:end for:coupling to the mainidr s 
of the vehicle, * ... . 

Eaving understood the means for producing 
squickly engaged in or disengaged from its dig-il Vehicle:novelinent, attention taay now besgiven to 

  



construction of the beam, digger chain and con 
veyor mechanism toward which the present ap 
plication is particularly directed. The beam, in 
dicated at 64, is mounted for fore and aft SWing 
ing movement about the transverse shaft 28. To 
this end it is mounted-on brackets 60, 62, which 
are secured to the opposed ends of the sleeves 32, 
34 (see Fig. 4). The beam and opposed sleeves 
thus constitute a rigid T-shaped unit enabling 
the beam to be swung So that it extends rear 
Wardly and downwardly from the vehicle. Alined 

5 

O 

with the beam between the sleeves. 32, 34, and 
keyed to the drive-shaft 28 is a drive sprocket 
wheel 58. Mounted in a corresponding position 
at the lower end of the beam is an idler sprocket 
18. An endless loop of digger chain 6 is 
trained over the sprocket wheels and carries dig 
ger blades 22 thereon for engaging the earth 
with a broaching action and for elevating the 
loosened earth to the surface. 
: “The construction and operation of the digger 
blades is set forth in my copending divisional 
application, Serial No. 124,047, filed October 28, 
1949. For the present purposes it will suffice to 
say that the digger blades are formed of curved 
plates of metal having a sharpened leading edge 
and free of pockets or bucket-like receptacles for 
catching the loosened earth. As a further fea 
ture, the cutter, blades are arranged alternately 
on the sides of the chain with Successive pairs 
having a different width or lateral Span. One 
might. Well Wonder how the blades, being ar 
ranged in non-opposing relation on the chain and 
free of scoops or the like, can be effective to ele 
wate the earth to the surface. It is believed that : 
the elevation can be explained by the repeated 
urging or impact imparted to the earth by the 
successive blades and the drag of the chain it 
self. The fact that the channel cut by the blades 
is considerably inclined aids in the process. The 
jamming and clogging associated with bucket 
type cutters, particularly under Wet and clayey 
conditions, cannot occur. Instead of being car 
ried to the top of the loop of chain, and being 
discharged by inversion, the loosened earth is 
propelled to the surface and scattered rather 
freely, adjacent the edges of the trench, 
In order to discharge loose dirt outwardly from 

the center line of the trench ahead of the beam 
64 for preliminarily leveling, a horizontal auger 
00 is provided (see Fig. 3) having a shaft. 98 and 

oppositely directed flights O2, 04 thereon. The 
shaft 98 is supported at each of its ends by 
Swinging drop links 98, 7, respectively, the drop 
link: 96 having adjacent thereto a housing O6 
provided with a detachable cover 05. It may 
be observed that the drop links 96, OT, are formed 
of two relatively slidable portions enabling thie 
level of the aliger 0 to be initially adjusted. 
For establishing a driving connection between the 
shafts 28, 98, the shafts being provided with 
sprocket. Wheels , , 8, which lie within the 
housing OS and which are in mesh with a 
sprocket chain 2. Since the auger 00 is driven 
from the main drive-shaft 28, it will be apparent 
that its speed is synchronized relative to the 
speed of the digger chains. The housing includes 
a cover 95 for the obvious purpose of provid 
ing access, stich cover being secured by wing nuts 
f4. Since the link '96, which supports the auger 
f00, and the associated housing 106 are rigid with 
the sleeve 34, and consequently the beam 64, the 
auger C) and the beam will move as a unit, 
Thus, when the beam is swung from the digging 
position shown in Fig.2 to the transport position 
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shown in Fig. 4, the auger f00 will also swing 
upwardly to a position substantially above earth 
level and it will not interfere in any way with 
the high Speed travel of the vehicle from job 
to job. 
... Further in accordance with the invention, an 
auger having oppositely directed flights is 
mounted along the rear edge of the beam and 
arranged to be driven directly by the digger chain 
f6. In this position the auger is automatically 

lowered into the Scraping or Sweeping engage 
ment with the earth upon lowering of the beam 
into its cutting position. The auger is indicated 
at 28 and the manner of mounting and driving 
same is illustrated in detail in Fig. 5. The auger 
mounting, includes brackets 40 which are 
clamped or otherwise fixed to the rear edge of 
the beam 64 and include suitable bearings 4. 

20 
The bearings are Spaced from One another and 
a Sprocket wheel 42 for driving the auger is 
mounted between them in position to be engaged 
by the Sprocket chain f2. Since the sprocket 
wheel is of small size, it will be apparent that 
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the auger 28 is driven at relatively high speed 
in unison with the chain; thus the remaining dirt 
which has not already been laterally discharged 
by the auger 00 is formed into a pair of well 
defined ridges, providing a well cleared path on 
each side of the trench. Since the driving wheels, 
digger chain and conveyors are all coupled to 
gether for movement in unison, the cutting and 
conveying are automatically coordinated with 
one another So efficient operation may be had 
over a relatively wide range of engine speed. 

: After digging has been completed, the beam and 
the associated augers are swung upwardly into 
the transport position disclosed in Fig. 4 by means 
of bracketS 60, 62. To swing the beam and 
augers upWardly means are provided for rotating 
the sleeves 32, 34 on which the beam 64 is mount 
ed. In the present instance this is effected by a 
handwheel 90 together with a series of sprocket 
Wheels and sprocket chains to provide sufficient 
mechanical advantage. As shown in Fig. 2, two 
Sprocket chains are used, indicated at 70 and 83 
and coupled together by means of sprocket wheels 
mounted on a countershaft 74. Any suitable 
means may be provided for locking the handwheel 
and thus, the beam in its elevated position. 
After the trench is dug and the installation of 

cable or the like has been completed, a single pass 
With a conventional scraper on each side of the 
trench is sufficient to replace the earth which 
has been removed. It will be apparent that the 
earth may be Watered down between passes if 
desired to meet contractural requirements. 

I claim as my invention: . . . . 
... l. In a trencher, a frame for mounting on a 
traction vehicle, a beam arranged on said frame 
to extend rearwardly, and downwardly into the 
earth and having an endless loop of cutter chain 
Surrounding the same and trained about the ends 
thereof, first and second augers laterally centered 
With respect to said beam and having oppositely 
directed flights thereon, said first auger being lo 
cated adjacent, the earth level forwardly of said 
beam and Said Second auger being located at 
earth level rearwardly of said beam and symmet 
rically arranged with respect to said first auger, 
and means for Simultaneously driving said cutter 
chain and Said augers so that the earth elevated 
by Said cutters is moved laterally in each direc 
tion to provide a clear path on each side of the 
trench. : " . . . . . . ; . . . . . . . . . . 

2. In a trencher, a frame for mounting on a 

  



5 
traction vehicle, a beam pivoted on said frame to 
Swing rearwardly and downwardly into the earth 
and having an endless loop of sprocket chain sur 
rounding the same and trained about the ends 
thereof, means for simultaneously driving said. 
Sprocket chain and advancing said beam broad 
wise, cutters on said loop of chain extending out 
wardly therefrom for cutting the earth, a hori 
Zontal auger laterally centered with respect to 
said beam and having oppositely directed flights 
thereon, said auger having a shaft journaled on 
said beam along the upper edgethereof and so 
positioned that said auger is located at earth level 
at the rear of said beam when the latter is swung 
downwardly into digging position, said auger 
shaft having a sprocket wheel engaged by said 
chain for driving said auger at a speed propor 
tional to the speed of the cutter chain to clear a 
path on each side of the trench produced by said 
cutter chain. 

3. In a trencher for mounting on a tractor or 
the like having a power take-off, the combination 
comprising a frame, a beam arranged to extend 
rearwardly and downwardly therefrom into the 
earth in trenching position, a loop of cutter chain 
trained about the ends of said beam and having a 
drive connection with said power take-off, an 
auger transversely mounted on the mid-portion 
of Said beam and journalled for rotation thereon 
So as to be in Sweeping engagement with the earth 
when the beam is in trenching position, said 
auger having oppositely directed flights, and 
means for driving said auger from said power 
take-off for rotation in a direction to sweep the 
earth away from the trench produced by said 
cutter chain. 

4. In a trencher for mounting on a tractor or 
the like having a power take-off, the combination 
comprising a frame, a beam arranged to extend 
rearwardly and downwardly therefrom into the 
earth in trenching position, a loop of cutter chain 
trained about the ends of said beam and having 
a drive connection with said power take-off, an 
auger transversely mounted on the mid-portion 
of said beam within said loop of chain and jour 
nalled for rotation thereon so as to be in sweep 
ing engagement with the earth when the beam 
is in trenching position, said auger having oppo 
sitely directed flights and means for rotatively 
coupling said auger to the loop of chain for rota 
tion in a direction to sweep the earth away from 
the trench produced by said cutter chain. 

5. In a trencher, a frame for mounting on a 
traction vehicle, a beam arranged on said frame 
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to extend rearwardly and downwardly into the 
earth and having an endless loop of cutter chain 
Surrounding the same and trained about the ends 
thereof, first and second augers laterally centered 
With respect to said beam and having oppositely 
directed flights thereon, said first auger being lo 
cated adjacent the earth level forwardly of said 
beam and Said second auger being located at 
earth level rearwardly of said beam and symmet 
rically arranged with respect to said first auger, 
means, for simultaneously driving said cutter 
chain and said augers so that the earth elevated 
by Said cutters is moved laterally in each direc 
tion to provide a clear path on each side of the 
trench, said beam being pivoted at its upper end, 
and means for Swinging said beam and associ 
ated augers upwardly into a transport position 
clear of the earth. 

6. In a trencher for mounting on a tractor hav 
ing a power take-off, the combination comprising 
a frame, a cutter drive shaft coupled to said pow 
er take-off, said cutter drive shaft extending 
transversely in said frame and having a sprocket 
wheel mounted for rotation therewith, a beam 
pivoted in said frame for rotation about said cut 
ter drive shaft between a lowered trenching posi 
tion and an upraised transport position, said 
beam having a sprocket wheel journalled at the 
lower end thereof, a cutter chain having cutters 
thereon and trained around said sprocket wheels, 
an auger conveyer having a shaft transversely ar 
ranged at the mid-portion of said beam and hav 
ing its central portion journalled thereon, said 
conveyer having oppositely directed flights, said 
COn Weyer Shaft having a sprocket Wheel at the 
central portion thereof and arranged to engage 
the underside of said chain so that the auger 
conveyer is driven in unison with the movement 
of Said Cutter blades. 

FRIEDRICH. J. SCHMIDT. 
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