
Aug. 11, 1953 A. R. ASKUE 2,648,145 
ENDLESS BUCKET CHAIN STRUCTURE FOR TRENCHING MACHINES 

4. Sheets-Sheet l Filed May 25, 1950 

G 

sN 
: 
C tw | 

INVENTOR, 

1.Bee 7 / AS/UA 

aaz, 2al v2% 
7770eway 

  

    

    

  

  

  

  

  

  



Filed May 25, 1950 

Aug. 11, 1953 A. R. ASKUE 2,648,145 
ENDLESS BUCKET CHAIN STRUCTURE FOR TRENCHING MACHINES 

aN asN 
N25N SÉN 2 

7-5 

as a 22e2 792S S 74 
a A & S74 O WS) N N 

SS M S s an H Nat 2-traat 2 
27 27 r /27 

N22 A 1/ WN Mas Y2Y 
SzS N2N 

20 13 

%2. 2 f/ 
2-10 

&Z 42 

2. 44 
NA-37 N S. 

Z2 N 
SEL 2 

(29 

INVENTOR 4-H - Al- ar, Asaroe 
A5.2, 2.2% 

4. Sheets-Sheet 2 

Ayyyaeway 

  

  

  

  

  

  

  

  

  

  

  

  

  



2,648,145 A. R. ASKUE 

ENDLESS BUCKETCHAIN STRUCTURE FOR TRENCHING MACHINES 

Aug. 11, 1953 

Filed May 25, 1950 4 Sheets-Sheet 3 

©IGTE) 
<<<<<<<<< *** 

[ o ] © 

G) 

( 
  

  

  

  

  

  

    

  



Aug. 11, 1953 A. R. ASKUE 2,648,145 
ENDLESS BUCKET CHAIN STRUCTURE FOR TRENCHING MACHINES 

Filed May 25, 1950 4. Sheets-Sheet 4 

174747477 7 a 
w SYYYYY NY 
EN 

es 

26 

, tleN SNS 

NY 

y XXY 
a 747 a 27 277 

242 
an 2 2z/2 E s E. 

INVENTOR. 
Aaaar Maseva 

BY A. 

agaz, 2. 27%2, 
a/77aeway/ 

    

  

  

  

  

  

      

  

  

  

  

  

  

  



Patented Aug. 11, 1953 2,648,145 

UNITED STATES PATENT OFFICE 
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ENDLESS BUCKETCHAINSTRUCTURE FOR. 
TRENCHING MACHINES 

Albert R. Askue, Euclid, Ohio, assignor to The 
Cleveland TrencheriCompany, Cleveland, Ohio, 
a corporation of Ohio 

Application May 25, 1950, Serial No. 164,241 
2 Claims. (C. 37-92) 

1. 
This application is a continuation in part of 

my copending application filed April 13, 1949 
and assigned Serial No. 87,217. 
The present invention relates to improve 

ments in trench excavating machines. 
vention is especially concerned with the provi 
Sion of an improved, excavating unit to facilitate 
the construction of a light weight excavating 
machine which may be used to advantage in 
connection with the excavation of trenches for 

The in- 5 

:0 
public utility service lines, i. e., for excavating 
trenches between the curb and dwellings to 
enable the laying of underground gas, water, or 
Sewer service lines, and the like. These, ac 
cordingly, are the general objects of the present. 
invention. 
A more specific object of the invention is the 

provision of an improved, compact excavating 
unit for a trenching machine which will facili 

15 

tate the construction of a small light weight 20 
machine, which unit Will be exceedingly rugged, 
and capable of efficient operation at relatively 
high speeds and under substantially all types of 
soil conditions. 
Other objects and advantages of the inven 

tion Will become more apparent from the foll 
lowing description, reference being had to the 
accompanying drawings in which a preferred 
embodiment of the invention is illustrated. The 
essential novel features of the invention will be 
Summarized in the claims. 

30 

In the drawings, Fig. 1 is a side elevation of . 
an excavating machine illustrating the improved 
excavating unit in position for digging a trench; 
Fig. 2 is an enlarged vertical transverse section 
through the excavating unit, the plane of which 
is indicated by the lines 2-2 on Fig. 1; Fig. 3 
is an enlarged, vertical longitudinal section 
taken through the excavating unit, the plane of 
the section being indicated by the lines 3-3 on 
Fig. 2; Figs. 4, 5 and 6 are sectional details of 
the excavating unit, the planes of the sections 
being indicated by the correspondingly numbered 
lines on Fig. 3; Fig. 7 is a Sectional detail of a 
portion of a conveyor drive mechanism, the plane 
of the section being indicated by the lines 
7-7 on Fig. 2; and Fig. 8 is a perspective view 
of the excavating unit frame. 
The improved excavating unit has been illus 

trated in connection. With the excavating ma 
chine of my copending application heretofore 
referred to. Briefly, this machine comprises a 
main frame 0 supported by a pair of tractor 
belts or crawlers, one of which is shown at . 
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A power unit or motor f2 is mounted on the 
frame. O and is connected to drive the crawlers 

and the improved excavating unit which is 
generally indicated at 4. 
The motor 2 drives a speed control and clutch 

unit 5. This unit is connected with the crawlers 
f f by drive chains and sprocket wheels generally 
indicated at f , and is connected with the ex 
cavating unit 4 by drive chains and Sprocket 
wheels generally indicated at 8. Suitable levers 

f 9 are provided to permitmanual control of the 
unit 5. 
The improved excavating unit 4, with which 

the present invention is particularly concerned, 
'is mounted on the frame to rearwardly of the 
tractor belts, and is arranged to be selectively 
positioned for the excavation of trenches of 
various depths, or to be raised out of the ground 
to an idle position. The excavating unit 4 is 
mounted at the rear end of the machine and is 
of the ladder type. This unit includes a pair 
of vertically spaced rotatable members about 
which an endless excavating belt or chain 6 is 
looped. The chain 4 is provided with a series 

5 of excavating buckets 58 as will be hereinafter 
more fully described. The improved excavating 
unit 6 includes a main frame 20, which, as 
shown in Figs. 2, 3, 5 and 8, comprises a sub 
stantially vertically extending rectangular box 
slike structure having top and bottom walls 2 
and 22, front and rear walls 23 and 24, and 
spaced vertically extending side walls 25. 
The excavator chain f6, at its upper end, is 

looped about asprocket wheel'30, and at its lower 
send, about a supporting member 3d. The 
sprocket wheel 30 is drivingly secured to a shaft 
32 journalled in bearings 33 which are secured 
to the top wall 2 of the frame 20. The bearings 
33 are positioned to either side of a longitu 
dinally extending slot 26 formed in the top wall 
2 of this frame, and into which the sprocket 
Wheel 30 projects. The periphery of the sprocket 
Wheel 30 is substantially hexagonal and each of 
its peripherial faces 36 is provided with an out 
wardly, extending lug. 35. These lugs are posi 
tioned at the forward end of their respective 
Sprocket faces 36 and are narrower than such 
faces so as to enter between forks 47 of inter 
connected links 46 which form the excavating 
chain 6, as will be hereinafter more fully de 
Scribed. 
The lower chain supporting member 3 com 

prises a hexagonal Surfaced member similar in 
Size and contour to that of the sprocket wheel 
'30, and which engages the links 46 of the chain 
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6 as shown in Fig. 3. This member has no 
chain engaging teeth, but is provided With a 
pair of integrally formed side flanges 37 which 
embrace and retain the chain in position there 
on. The member 3 is journalled on a Spindle 
38 carried by the forked lower end 39 of a rec 
tangular post 40. The upper end of this post 
telescopically embraces the lower end of a corre 
spondingly shaped downwardly extending post 
4, the upper end of which is Secured to the 
frame 20. 
The excavator chain 6 is maintained in taut 

condition by a coil spring 42 which is interposed 
between the telescoping posts 40 and 4t as shown 
in Fig. 3. Suitable stay bolts 43 are Secured to 
and extend downward from the frame 20, and pass 
freely through openings in lip-like formations 44 
carried by the upper end of the telescoping post 
40. These bolts have heads 45 which, should 
the chain f6 break, Would prevent excessive down 
Ward movement of the lower chain Supporting 
member 3. 
The excavator chain f6 is best shown in FigS. 3 

and 4 and forms the Subject matter of my Copend 
ing application for Letters Patent filed May 25, 
1950, and assigned Serial No. 164,242. As illus 
trated, it will be seen that this chain comprises 
a series of pivotally interconnected links 46. Each 
link is forked at one end as at 47 and its other 
end comprises a tongue 48 alranged to enter the 
forked end 47 of the next Succeeding link and 
be pivotally connected thereto by a pin 49. A flat 
rectangular plate 50 is secured to each chain link 
46 by a pin 52 which extends through the re 
spective link and a lug 5 projecting inwardly 
from the plate. The plates 50 on the stretches 
of the chain between the two Supporting mem 
bers 30 and 3 form a substantially continuous 
surface, the width of which is slightly less than 
the width of trench to be excavated. Each plate 
50 is provided with a rectangular opening 53 
which, as the links 46 pass over the sprocket wheel 
30, is substantially in alignment with the tooth 
or lug 37 thereof. Thus any accumulation of 
excavated material may be forced outward 
through such openings by the Sprocket wheel lugs, 
thereby preventing damage to the chain. 
In the embodiment shown, every other plate 50 

carries an excavator bucket 58. Each alternate 
plate is provided with a centrally located out 
wardly projecting web 55. These webs are par 
allel with the chain and extend outward at right 
angles to the surface of the plates 50. Each Web 
55 carries on its outer edge a plate 56 of Sub 
stantially the same width as the plates 50. These 
plates 56 extend rearwardly from their respec 
tive links and curve inwardly as at 57, termi 
nating relatively close to the far end of the plate 
50 of the next succeeding chain link 46. Accord 
ingly, the plates 56 form front or spade portions 
of the excavating buckets 58. The back of the 
buckets are formed by the plate 50 of the respec 
tive chain link and the plate 50 of the next Suc 
ceeding chain link, the latter being overhung by 
such spade portion 57. Each web 55 has an Open 
ing 54 to permit substantially unrestricted pas 
sage of material through the plate opening 53 
as heretofore described. 
The side walls of the buckets are formed by a 

relatively stationary, elongated channel shaped 
trough 60 which is carried by the excavator frame 
50 as shown in Figs. 3 and 6. The trough 60 
extends vertically from a horizontal plane rela 
tively close to the lower chain supporting mem 
ber 3 to a horizontal plane slightly above the 

10 

20 

25 

30 

35 

40 

45 

50 

55 

60 

70 

75 

4 
axis of the sprocket wheel 30. The trough 60 
is secured to vertically extending spaced angle 
members 62 carried by the frame 20. The for 
ward stretch of the excavating chain 6 rides 
in this trough, the side walls 6 of which extend 
forward substantially to the outermost edge of 
the buckets 58, thereby closing the sides of the 
buckets 58 at the forward stretch of the excava 
tor chain. 
The trench is excavated wide enough to clear 

a path for the trough 60. To this end the for 
ward edge of the spade-like member 56 of each 
bucket 58 is provided with a rooter or cutter 
65. To this end these cutters extend forwardly 
of and project to either side of the side walls 
6 of the trough 60. Consequently upon the rota 
tion of the chain in the direction of the arrow in 
Fig. 3 accompanied by forward movement of the 
machine, dirt is removed from the trench and 
carried upward in the trough 60 to the upper end 
of the excavator unit where it is discharged onto 
a conveyor 5. 

Inward flexing or bending of the forward 
stretch of the excavating chain is prevented by a 
pair of bearing bars or rails 63. As shown in Fig. 
6, a bar 63 is secured to the inner surface of 
each side wall 6 of the trough 60. These bars 
extend substantially the entire length of the 
trough and are engaged by the inner face of 
the chain-plates 50. 
As the buckets 58 pass around the Sprocket 

wheel 30, the rearmost edge 67 of the plates 56 
thereof are separated from the plate 50 of the next 
Succeeding chain link, thus opening the bucket. 
While the buckets are SO opened, a pair of rela 
tively stationary scraper or cleaner members 70 
remove any material tending to adhere to the 
surfaces of the bucket, 
The cleaner members 70 are shown as being 

secured to respective brackets T which project 
upwardly from the frame 20 at either side of 
the chain 6. As indicated in FigS. 1 and 2, the 
cleaners 70 extend inward from opposite sides 
toward the bucket WebS 55 and between the plates 
56 and 50 which form the front and rear walls 
of the buckets. Any excavated material which 
tends to adhere to the walls of the bucket is 
forced outward along the surfaces of these clean 
ers and is discharged to either side of the frame 
structure 50. This discharged material, together 
with that discharged by gravity, falls onto a con 
veyor 75 which ejects the material from the 
machine. 
The conveyor 5 is best illustrated in Figs. 2 

and 5. Each Side of excavator frame 20 is pro 
vided with a pair of spaced outwardly extending 
arms or brackets 76. A spindle 77 is journalled 
in the outer end of each pair of arms 76. Each 
spindle carries a drum 9 which coacts to support 
a conveyor belt 80. This belt comprises an elon 
gated strip of flexible material, the ends of which 
are secured together as by lacing or the like, 
and which is looped about the Spaced drums 79. 
The lower stretch of the belt 80 extends through 
aligned openings 8 formed in the side walls 25 
and 26 of the frame 20, while its upper stretch 
passes through the lower portion of enlarged 
openings 82 in such walls. Consequently, exca 
wated material falling onto the conveyor belt 80 
will be discharged from the machine by the move 
ment of such belt and thrown to either Side of the 
trench, dependent upon the direction of such 
movement. 
The conveyor 75 is driven by a drive chain 8 

heretofore mentioned and which drives the 
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Sprocket wheel shaft 32 of the excavator unit. 
As shown in Figs. 3 and 7, the shaft 32:extends 
Some distance to either side of the excavator 
structure and on , one end thereof carries a. 
sprocket 87 which is driven by a drive chain 8. 
A beveled gear 84 is mounted on the other end 
of the shaft 32 and drives beveled pinions 85 
and 86, carried by respective shafts 8 and 88. 
These shafts are journalled in a housing 89 Sup 
ported by a pair of arms 90 "Which are carried 
by the brackets 76. The shafts 87 and 88 each 
project to the exterior of the housing 89 and are 
provided With respective sprocket wheels 9 and 
92. These sprocket wheels are driven in oppo 
Site, directions and may be selectively connected 
With the adjacent conveyor spindle 77 by a re 
movable drive chain 93 which couples the se 
lected sprocket wheel with one of a pair of 
Sprocket wheels 94 mounted on such conveyor 
shaft. 
The excavated material discharged by the 

buckets is directed toward the conveyor 75 by 
a hopper-like formation 98 carried by the frame 
and provided With downwardly projecting, trans 
Versely extending lip formations 99 which con 
Verge inwardly toward the longitudinal edges of 
the conveyor belt 80 and retain the discharged 
material on the belt. 
Suitable shield plates 06 (Fig. 8) project 

downward from the bottom of the excavator 
frame 50 toward the lower chain supporting 
member 3 and serve to prevent inadvertent 
lodging of excavated material on the surface of 
Such chain supporting member, or on the inner 
Surfaces of the excavator chain links. 
Overthrow of the excavated material is pre 

Vented by a U-shaped shield 95 mounted on 
structural members 96 carried by the excavator 
frame 30. This shield may be made of rubber 
belting which has been found to be exceedingly 
durable When so used. The shield 90 deflects 
overthrown material downward to a curved 
cleaner member or crumbling shoe OO. This 
shoe is substantially the same width as the 
trench and is carried by a downwardly depend 
ing channel of which extends substantially to 
the bottom of the trench. This shoe diverts the 
Overthrown material forward where it is picked 
up by the excavator buckets as they pass around 
the lower member 3, thereby providing a trench 
Substantially free from loose material. 
The cleaner 00 is pivotally connected to the 

frame structure 96 at a point above the trench 
So that, should it strike an obstruction, it will 
pivot rearwardly and upwardly without damage 
to the structure. As illustrated, a pivot pin f O2 
passes through the webs of the channel 0 and 
rearwardly extending lips 03 formed on the 
frame members 96. The cleaner is normally re 
tained in an active position by a frangible pin 04 
which may extend through the webs of the chan 
nel 0 and the lips O3 some distance below 
the pivot pin 02. 
The excavating unit 4 is raised and lowered 

in accord with the desired depth of trench to be 
excavated and the long stretches of the excavat 
ing chain 6 are maintained substantially vertical 
throughout the entire digging range of the unit. 
The mechanism for accomplishing this forms the 
Subject of my copending application Serial No. 
87,217, heretofore referred to. Briefly, the ex 
cavating unit 4 is pivotally mounted on one end 
of a boom 0 comprising a pair of rigid elon 
gated Spaced arms interconnected intermediate 
their ends by Suitable cross members. The shaft 
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32 has been formed to provide a suitable pivotal 
connection and, as illustrated, is rotatably 
mounted in the outermost ends-of-the-boom arms. 
The inner send of the boom flo is pivotally 
mounted on a transversely extending shaft did.3 
mounted on the frame 0. 
The boom flo is rocked about the axis, of its 

pivot shaft and retained in an adjusted position 
by a hydraulic unit comprising a hydraulic cyl 
inder 20, pivoted to the frame as at 2 and 
provided with a piston f22, the outer end of which 
is pivotally connected with the boom 0 as 
at 23. 
The excavating unit 4 is rocked about the 

axis of the shaft 32;and is retained in its adjusted 
position by a hydraulic unit comprising a cyl 
inder 25 pivoted to the boom as at 26 and pro 
vided with a piston f2, the outer end of which 
is pivotally connected to a shaft or rod 28 
mounted in a transverse: opening 29 in the ex 
cavator frame 20. 
The motor f 2 operates a pump 30 which pro 

vides the Source of the power for the hydraulic 
cylinders 20 and 25. This pump withdraws 
fluid from a reservoir 3, mounted on the main 
frame 0, and forces such fluid under pressure 
through a conduit 32 to a manually operable 
control valve mechanism 33 and thence through 
suitable independent conduits 34 to the cylin 
ders 20 and 25. The flow of fluid to and from 
the respective unit cylinders is controlled by the 
manipulation of manually operable valve levers 
36 which selectively actuate the valve 33. 
From the foregoing it will be seen that this 

invention provides an improved excavating unit 
for trenching machines, which unit is compara 
tively small, compact, of light weight, exceed 
ingly rugged, and which Will permit the excava 
tion of comparatively narrow trenches at rela 
tively high rates of speed. 
I claim: 
1. An excavator chain Support and guide for 

a trenching machine, said support and guide 
comprising an elongated substantially rectangu 
lar vertically extending hollow frame, a rectan 
gular post extending downard therefrom, a hol 
low rectangular frame extension, a spring in said 
extension and interposed between the extension 
and the post, means to limit the movement of 
the frame, a wheel rotatably mounted at the 
top of Said hollow frame, a second wheel mount 
ed at the bottom of said frame extension, an 
endless excavator chain looped about said wheels 
and Said frame, an elongated vertically extend 
ing channel secured to one side of said frame 
and having a web portion disposed between one 
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stretch of said chain and said frame and ex 
tending Substantially from one wheel to the 
other, said channel having a pair of spaced out 
Wardly extending side flanges embracing the 
buckets of Said chain, and a pair of spaced guide 
rails mounted on said channel and extending 
throughout its entire length to form a rigid 
guideway along which the chain slides to pre 
vent buckling of the chain. 

2. An excavator chain support and guide for 
a trenching machine, said support and guide 
comprising an elongated substantially rectangul 
lar vertically extending hollow frame, a rectangu 
lar post extending downward therefrom, a hol 
low rectangular frame extension, a Spring in said 
extension and interposed between the extension 
and the post, means to limit the movement of 
the extension relative to said post, a wheel 
mounted at the top of the frame, a second wheel 
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mounted at the bottom of said frame extension, 
an endless excavator chain including a chain 
comprising a series of pivotally interconnected 
links each having a plate secured to its outer 
face and extending to either side thereof to 
gether with excavating bucketS mounted on cer 
tain of said plates, said chain including Spaced 
buckets looped about said wheels and said frame, 
an elongated vertically extending channel Se 
cured to one side of Said frame and having a 
web portion disposed between one stretch of Said 
chain and said frame and extending Substan 
tially from one wheel to the other, said channel 
having a pair of spaced outwardly extending side 
flanges embracing the plates of said chain, and 
a pair of spaced guide rails mounted on each of 
said channel flanges and extending in Wardly 
therefrom throughout its entire length and hav 
ing continuous forwardly facing guide Surfaces 
engaging and along which the plates of the chain 
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8 
slide to prevent buckling of the chain, said rails 
being spaced from each other to permit passage 
of the links therebetween. 

ALBERT R. ASKUE. 
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