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Application filed June 23, 1891, Serial No, 397,245, (No model.) 

To all whom it may concern: 
Beit known that I, LOUIS ARSENE DESY, re 

siding at Montreal, in the Province of Quebec, 
Canada, have invented certain new and use 5 ful Improvements in Ditching-Machines, of 
which the following is a specification. 
My invention has for its object to provide 

a ditching-machine more especially adapted 
for digging trenches of uniform width and of 

Io different depths; and it consists in the pecu 
liar construction and novel arrangement of 
the several parts, all of which will be herein 
after fully described in the annexed specifi 
cation, and particularly pointed out in the 

I5 claims, reference being had to the accompa nying drawings, in which 
Figure 1 is a side elevation (parts broken 

away) of my improved ditching-machine in 
operative position. Fig. 2 is a top plan view 

2O of the same with the top of the car removed, 
parts being shown in section. Fig. 2 is a de 
tail view of the gears T, T', and T, hereinaf 
ter referred to, looking in the direction indi 
cated by the arrow in Fig. 9. Fig. 3 is a longi 

25 tudinal section of the scoop-frame and the 
adjacent parts of the main frame. Fig. 3" is 
a detail view hereinafter referred to. Fig. 4 
is a detail view illustrating the Scoop-frame as 
elevated. Figs. 5, 5, 6, and 6" are views illus 

3o strating the construction of the scoops or 
buckets. Fig. 7 is a section on the line 77, Fig. 
2, and Fig. 8 is a cross-section on the line S8, 
Fig. 1. Fig. 9 is a detail top plan of the trac 
tion and the scoop-frame elevating mechan 

35 ism on an enlarged scale. 
In the accompanying drawings, A indicates 

the car or platform upon which my improved 
ditching devices are mounted, which car is 
mounted on a fixed truck B at its rear end, 

4o having four traction-wheels B", while the for 
Ward end of the car is supported on a four 
wheeled steering-truck C, the wheels of both 
trucks being of a wide tread, so as to adapt 
them for the easy travel of the machine on 

45 roads. The truck C, which is most clearly 
shown in Fig. 2 of the drawings, may be pro 
vided with steering devices of any approved 
construction; but I prefer to employ the con 
struction shown, which consists in providing 

sc the centrally-pivoted frame C' with a rear ex 

tension C, formed with a segmental gear C, 
with which meshes a worm D' on a shaft D, 
carrying a bevel-geard, which is geared with 
and operated by the hand-wheel shaft F, as 
shown. 55 
G indicates the engine, and G' the main 

drive-shaft, which is equipped with two driv 
ing sprocket-wheels gg', one of which g is ar 
ranged to be belted with the scoop-operating 
devices, while the other g' is arranged to be 6o 
connected with the traction devices hereinaf 
ter fully described. 
As before stated, my ditcher is especially ar 

ranged for digging trenches of uniform width, 
Such as gas-pipe, Water - main, or sewer 65 
trenches. It is also arranged in such a manner 
that with the same scoop-operating devices 
the parts can be readily adjusted to dig a deep 
or shallow trench. Thus should the scoop 
carrying frame be of such a length that when 7o 
it is lowered to its utmost limit it will dig a 
trench ten feet deep and it is desired with the 
same devices to cut a trench, say, eight feet 
deep, the cutter-frame is adjusted to more of 
an obtuse angle, such adjustment being read- 75 
ily understood from Figs, 1 and 3 of the draw lingS. 
The Scoop-carrying frame, which is most 

clearly illustrated in Fig. 3 of the drawings, 
consists of the oblong side pieces H. H., con- 8o 
nected by the transverse brace-bars h, and at 
their upper and lower ends by the transverse 
rods h'h', the upper rodh' serving as the piv 
otal axis or support for such frame, while the 
lower rod forms the lowermost shaft for the 85 endless-chain sprocket-wheels i, as shown. 
The endless chains I, which are guided in lat 
eral flanges hon the side pieces H, pass over 
the said sprocket-wheels at the lower end 
of the frame and over sprocket-wheels K and 9o 
L, arranged above the Scoop-frame on shafts 
k l, spaced apart and arranged one to each 
side of the dirt-receiving apron J, the shaft l; 
serving as a drive-shaft for the endless chain, 
it being provided with a large gear k', which 95 
meshes with a gear kona shaftk', which shaft 
is also provided with a sprocket-wheel le", 
which is belted by the chain with the sprock 
et-wheelg on the drive-shaft G. (See Fig.1.) 

M. indicates the buckets or scoops, which roo   
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are arranged and constructed in a manner 
hereinafter fully described. To provide means 
for adjusting the scoop-carrying frame H to 
cut to the depth desired or for liftingitoutofop 
erative position, I employ the devices clearly 
shown in Figs. 2 and 3, which also illustrate 
the traction devices, by reference to which it 
will be observed that upon the upper end of 
the frame His formed a segmental rack II, 
which meshes with a gear in on a transverse 
shaft N, provided with a sprocket-wheel N', 
belted by the chain N° with a sprocket-wheel 
o on a counter-shaft O, also provided with an 
additional sprocket-wheel o', belted by the 
chain o' with a sprocket-wheel p on a sliding 
shaft P, also carrying a friction-pulley P', 
which is arranged to be brought (by means of 
the lever O') into contact with a friction 
wheel Q', formed with a sprocket-wheel Q 
and a gear Q, said friction-wheel Q' and its sprocket-wheel and gear-sections QQ being 
loosely mounted upon a shaft Q, upon which 
is fixedly held a large gear-wheel Q', as clearly 
shown in Fig. 7. 
R indicates a chain belt, which connects the 

sprocket-wheel Q with the sprocket-wheel g’ 
on the main drive-shaft. 
To provide means for regulating the speed 

of the shaft Q to turn slow while ditching and 
fast while traveling over the road, I provide 
the shifting-shaft S, journaled adjacent the 
shaft Q, upon which is fixedly secured the 
large gear S', which is adapted to mesh with 
the small gear Q and a small gear S, which 
meshes with the large gear Q" on the shaft Q. 
Upon the inner end of the said shaft Q is 
fixed a gear T, which meshes with an idler T, 
mounted in an adjustable bearing t, which 
idler meshes with a larger gear T on the end 
of a short shaft U, provided with shifting 
bevel-gears at t', which are arranged to be 
alternately thrown in gear with a bevel 
gear V' on a longitudinal shaft V, provided 
with a bevel-gear V, which meshes with a 
bevel-gear W on a transverse shaft W, which 
shaft is also provided with small cog-wheels 
at, which mesh with larger cog-wheels X'X' 
on short counter-shafts XX, which in turn 
are further provided with small cog-wheels 
acac, which engage large cog-flanges ZZ on 
the inner faces of the rear traction-wheels, as 
shown. By arranging the several gear mechanisms 
as stated, it will be readily seen that when it 
is desired to operate the machine to dig a 
trench the operator moves the shaft S, so that 
the gears SS thereon will engage the gears 
Q Q on the shaft Q, which will cause said 
shaft to travel at a slow speed, which in turn, 
through the gears T, T, and T and the bevel 
gears at and V', turns the shaft V, which shaft, 
being geared to the shaft W, which in turn 
is geared to the shafts X, through such shafts 
drives the rear traction-Wheels. 
As the machine can travel at a faster speed 

when digging a shallow trench than when it 
digs a deep one, I arrange for making the 

gear T interchangeable. Thus should it be 
desired to reduce the speed of the machine, a 
smaller gear T is placed on the shaft Q, and 
the idler T', with its movable bearing-box t, is 
moved up and brought into contact with the 
wheel T, and is held up to its adjusted posi 
tion by the screw t, as clearly shown in 
Fig. 28. 
Now when it is desired to slightly elevate 

the scoop-frame II or raise it out of operative 
position, the operator, by shifting the lever O' 
and throwing the friction-wheel P' in con 
tact with the friction - wheel Q', will cause 
the shaft N to revolve and, through its gear 
and the segmental rack in the scoop-frame, 
swing such frame to the position desired, 
which is held in such position by suitably-ar 
ranged brake devices O', as shown. Owing to the peculiar arrangement of the 
upper chain-supporting pulleys, special means 
are provided for taking up the slack in the 
chain, which means are most clearly shown 
in Fig. 3, by reference to which it will be 
seen that a curved guide 1, pivoted at its ends 
2 to the frame H and the machine-frame, and 
a pulley 10 are employed, such guide 1 hav 
ing a central articulated joint 3. The said 
jointed guide and the pulley 10, when the 
frame II is elevated assume the position shown 
in Fig. 4. When it is desired to move the machine 
from one point to another, the shaft S is thrown 
out of engagement with the shaft Q and a di 
rect connection between such shaft and the 
main drive-shaft is made by a bolt Q, which 
connects the friction-wheel Q' and the fixed 
gear Q together in a manner clearly under 
stood from Fig. 7 of the drawings. This will 
cause the shaft Q to move at a great speed and 
carry the machine rapidly forward, it being 
obvious that by shifting the bevel-gears u, u' 
the machine may be caused to travel back 
Ward. The scoops M', which are most clearly 
shown in Figs. 5 and 5", have their sides and 
bottoms braced by the brace-bars in and the 
transverse rods n^, and the scoops M, which 
are clearly shown in Figs. 6 and 6, are also 
provided with transverse brace-rods in, as 
shown. The said scoops M M are arranged 
to travel between the side bars of the frame 
II, and to provide for making the ditch of a 
width sufficient to accommodate the said 
frame, and to render the operation of the 
scoops easy and positive with a moderate en 
gine-power, I arrange such scoops with alter 
nate cutting-edges-i.e., every other scoop is 
arranged to cut the central part of the ditch, 
while the alternate scoops have cutting-edges 
which extend entirely across the end thereof 
and project laterally to cut the edges of the 
ditch. The scoops M have each a central de 
pression or cutter m, which extends over 
about two-thirds of the end of the scoop and 
which tapers rearward toward the bottom and 
has its ends curved up, as at m, such cutter 
portion being braced to the sides of the scoops 
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at m, as shown. The scoops M have each a 
cutting -blade im, which extends entirely 
across the Scoop-body and projects at the sides 
thereof, as at m', which projections are curved 

The scoops M M are secured 
to the chain, as shown, and each of such scoops 
is formed with a tilting bottom plate 5, which 
is held to its normal or closed position by a 
spring-latch 4, such bottom plate 5 being ar 
ranged to be tripped and turned over to dump 
the earth and clean the scoop as it passes over 
the discharging-apron before referred to, and 
to provide a simple and effective means for tilt 
ing said bottom I arrange a spring-actuated 
arm 6, pivoted to the main frame, which is 
provided with a catch-finger 7, arranged to 
project in the path of the bottom of the mov 
ing scoop, so that when it reaches its upper 
most or dumping position such finger will en 
gage the front end of the bottom plate and 
hold it temporarily. Now as the scoop con 
tinues in its movement the bottom plate will 
be tilted on its pivot, forcing the spring-arm 
down until it and the plate reach the posi 
tion shown in Fig. 3, afurther movement caus 
ing the bottom plate to turn almost entirely 
over to the position shown in Fig. 3, at which 
time it will have become released from the 
arm 6, but will not yet be in a locked posi 
tion, and to provide for locking it to the spring 
catch 4, Iemploy the lever-arm mechanism S, 
arranged as shown, which engages the rear 
end of the said bottom plate and forces it into a locked position. 
The discharging-apron J (which may be of 

any well-known construction) is driven by a 
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shaft 10*, geared with and driven by a large 
gear 12, mounted on the same shaft which operates the endless Scoop-chains. 
What I claim, and desire to secure by Let ters Patent, is 
1. The combination of the main frame, the swinging scoop-frame H, hinged at its upper 

end to said main frame, the chain-wheels in 
the lower end of the frame H, and the scoops 
arranged whereby each alternate one will cut 
the center of the trench and the others the 
edges thereof, and means for operating the 
chains, substantially as and for the purposes described. 

2. In a ditching-machine, the combination, 
with the main frame, the Swinging Scoop-car 
lying frame H, the chain-wheels KL, jour 
naled on the main frame above the frame H, 
the endless chain, and the scoops secured 
thereto, said frame H formed with a seg 
mental-rack portion on its upper end, of the 
shaft Q, provided with a friction - disk Q', 
the adjustable disk-shaft P, having a disk P' 
adapted to be moved in contact with the 
disk Q', the shaft N, geared with the segment 
on the frame H, the belt connections between 
the said shafts N and P, and means for oper 
ating the shaft Q, all arranged substantially 
as shown, and for the purpose described. 

3. The combination, with the main frame, 
the wheels K and L, the hinged frame H, the 
chains I, and the scoops carried thereby, of 
the chain-guide 1, pivoted at its ends to the 
frame H and main frame and formed with an 
articulated joint 3, substantially as and for 
the purposes described. 

4. In a ditching-machine, the combination, 
with the main frame and the chain-wheels KL, 
of the swinging scoop-frame H, pivoted at a 
point below the wheels IKL to the main frame, 
said frame having depending side arms, shaft 
h, having chain-wheels i ijournaled in the 
lower ends thereof, the endless chains II, op 
erating over the wheels i, K, and L and ar 
ranged to travel within the side arms of the 
chains II, the scoops M having cutting-edges 
M'having cutting-edges of greater width than 
for the purpose described. 

5. In a ditching-machine, the combination, 
with the scoop-frame Hand the endless chains 
II, operating within the side arms of such 
frame, of the Scoops M, pivotally connected 
tions being of a less width than the frame, 
such body portions having transverse cut 
ting-edges projected beyond the side arms of 
the frame and turned up at their ends, sub 
stantially as shown and described 

6. The combination, with the main frame, 
the frame H, the endless chains II, the scoops 
each having a centrally-pivoted bottom 5, and 
a spring-catch 4 for holding the bottom in a 
closed position, of the arm 6, provided with 
a catch-finger 7, arranged to engage the front 
end of the bottom 5 and tilt it, and the arm 
S for throwing the tilted bottom back into 
engagement with the Spring-catch 4 to lockit 
in place, substantially as and for the purpose described. 

7. In a ditching-machine, the combination, 
with the main frame, the driving mechanism, 
the frame H, hinged to the main frame, the 
chain - wheels K and L on the main frame 
and on the frame H, and the chains II, car 
rying the scoops M M', of gear connections 
between the chain-wheel K and the drive 
mechanism for operating the chains, the trac 
tion devices geared with and operated by the 
said drive mechanism, friction-gearing con 
nected with swinging frame H, and means 
for throwing such friction-gearing into con 
tact with the traction mechanism, whereby 
to operate to raise or lower the frame H, all 
arranged substantially as and for the purpose described. 

LOUIS A. DESY. 
Witnesses: 

SOLON C. KEMON, 
IFRED G. DIETERICH. 
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