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UNITED STATES PATENT OFFICE. 
IVAN A. GREEN wooD, OF CLEVELAND, OHIO. 

EXCAVATING APPARATUS. 

1,114,255. 

To all whom it may concern: . . . . . 

O 

5 

Beit known that I, IVAN A. GREEN WOOD, 
a citizen of the United States, residing at 
Cleveland, in the county of Cuyahoga and 
State of Ohio, have invented a certain new and useful improvement in Excavating 
Apparatus, of which the following is a full, 
clear, and exact description, reference being 
had to the accompanying drawings. ..., 
This invention relates to excavating de 

vices and has for its object the provision of 
a device which shall markedly facilitate and 
expedite the cutting away and removal of 
the clay, hardened quick-sand, and other 
earthy substances encountered in the driving 
of tunnels, sinking of caissons, and like en 
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gineering activities. Owing to the fact that 
the space in such localities is constricted 
and the air is with difficulty kept pure, it 
has been impossible to employ steam, elec 
tricity, or other common sources of power 
and the work has customarily been done by 
hand at the cost of great exertion and loss 
of time. The object of the present invention is the: 
provision of extremely compact and efficient 
means whereby the work of loosening the 
earthy substances can be performed by the 
use of power agencies always accessible in 
connection with an undertaking of this. 
character and which shall permit the work 

35 

to be carried on much more rapidly than 
heretofore and with the employment of a 
smaller number of Workmen. This result is 
attained by the use of new, and improved 
means for transforming fluid pressure into 
a longitudinal pull adapted to be imparted 
to a cutting knife or other earth-removing 
device, the fluid being employed being either 
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steam, air or water as may be most con 
venient, and the construction and mode of 
operation of the devices whereby such ad 
vantageous results are obtained being one 
of the important features of my invention. 
In the drawings accompanying and form 

ing part of this application I have illustrated 
one embodiment of my idea, the same being 
the embodiment which I consider preferable, 
together with the mode of use of the same - beaded over. Secured to the knife is a cable 

attachment, preferably having a pair of di under different conditions, although it is to 
be understood that such illustration is ex 

55 

planatory merely and that many changes can 
be made therein both in form, size, propor 
tions, construction, arrangement of parts, 
and manner of use within the scope of my 
inventive idea. 

Serial No. 656,254, 
In these drawings, Figure 1 is a view of 

the end of a tunnel showing the manner of 
ratus; Fig. 2 is a perspective view of a 
portion of the interior of a caisson illus 

draw knife of the type preferably employed 
in tunnel work; Fig. 4 is a plan view of my 'improved excavating apparatus, the cover 
being removed and the remaining parts 

a front view thereof; Figs. 7, 8, and 9, trans 
broken lines 7-7. 8-8, and 9-9, respec tively of Fig. 4; Fig. 10 is a plan view of 

sectional view through one form of a con 

employing my improved excavating appa 

trating a second mode of employing my 
excavator; Fig. 3 is a perspective view of a 

verse cross-sectional views taken on the 

the base member, all of the operating parts 
having been removed; Fig. 11, is a vertical 

Specification of Letters Patent, Patented Oct. 20, 1914. 
Application filed October 23, 1911. 
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thereof illustrated in Operative position; 
Fig. 5 is a rear end view thereof; Fig. 6 is 
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trolling Valve which may be employed in 
connection with my excavator: Figs. 12 and 
18 are horizontal cross sectional views taken 
on the broken lines 12-12 and 13- 13, re spectively of Fig. 11; Fig. 14 is a longitu 
dinal cross Sectional view taken through the cylinder and illustrating the type of 
tunnel construction: Fig. 15 a perspective 

tion of the rack and head. Describing the parts by reference char 
acters, 1 indicates the shield employed in 
driving a tunnel, 2 the timber shell.com 
posed of wooden cants, 3 the brick lining, 4. the hydraulic jacks bearing against the 

same comprising a curved cutter 9 of sub 
stantially semi-circular form having handles 

The ends of the cross-bar may be passed through apertures in the cutting knife and 

at their outer ends and having at their point 
of intersection an eye 14 adapted for the 

is preferably formed with offset or bent por 

hydraulic jack which I prefer to employ in 
t ' ". . . " ' ". . . lve 85 

view of the rack guide employed therewith; 
and Fig. 16 is a perspective view of a por. 

verging arms 13 looped around the bar 11. 
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timber shell and employed for advancing 
the shield, and 5 a platform traversing the 
shield and adapted to support the workmen. . . . . 

8 indicates the draw knife which I prefer 
ably employ in tunnel work construction, the 
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'.'" tes 100 
10-10 secured to the ends thereof and also htlying a cross-bar 11 connecting the free 
ends of the cutter and bridging the same. 

105 

10 

reception of a rope or cable 12. The bar 11 



s 

tions 11 for the reception of the ends of the 
arms 11 whereby slipping of the latter is 
prevented. Mounted on the platform 5, 
preferably at about the center of the shield, 
is a casing 15 in which my improved exca 
vator is housed, said excavator comprising 
mechanism whereby said rope or cable may 
be alternately retracted so as to draw said 
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bosses 21 adapted to receive and securely hold 
20 
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knife across the face of the cutting and re 
leased to permit the resetting of the knife, 
said mechanism being actuated by liquid 
pressure conveyed to and from the same by 
means of the pipes 16. ... " . 
Described in detail, my excavator con 

sists, in its preferred form, of a substan 
tially flat base member 20 provided with a 
plurality of preferably integral lugs or 
the cylinder 22 of a hydraulic jack which is 
preferably provided with laterally extend 
ing integral bosses 21 adapted to be re 
ceived therebetween and to be clamped into 
place by plates 23. Said base member is 
also provided with an elongated abutment 
or seat 24 also integral therewith and 
adapted for the reception of the rack guide 
25. The base member is further provided 
with an integral upright stud 26, a valve 
casing 27, and securing bosses 28. The hy 
draulic jack is illustrated in detail in Fig. 
14 and consists of a cylinder 22 having one 
end closed by a plug 30 and having in the 
opposite end a stuffing gland 31. A piston 
32 is slidably mounted in the cylinder and 
carries a piston rod 33, the latter preferably 
being of a size to fill almost completely the 
cylinder bore. Leakage past the plug 30 
and piston 32 is prevented by means of 
packings 34 of the usual or any convenient 
type, and pressure fluid is admitted to either 
side of the piston through the ports 35 and 
35, respectively. Secured to the port 35 
is a pipe 36 leading to one side of the valve 
casing 27 and secured in the port 35° is a 
second pipe 37 leading to the opposite side 
of the valve casing. Tapped into one side 
of said valve casing at different levels at a 
point midway between the pipes. 36 and 37 
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are the inlet and outlet 
spectively, and rotatably mounted in said 
casing is a valve plug 40. Said valve plug 
has a central longitudinal aperture 41 com 
municating with a pair of spaced radial 
passageways 42 and 42 at the same level as 
the inlet pipe, and with a second pair of 
radial passages 43 and 43 at the same level 
as the outlet pipe. The passageways 43 
and 43 are so arranged as to be brought 
into register with the pipes 36 and 37, re 
spectively, at the same time that the pas 
sageways 42 and 42 are brought into the 
register with the inlet pipe 38. The side 
of the plug 40 is also formed with a groove 
or passageway 44 adapted to place the pipe 
39 in communication with that one of the 

pipes 38 and 39 re 
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pipes 36 or 37 which is not at the time 
covered by one of the ports 43 or 43. The 
passageways 42° and 42 are preferably 
spaced apart by a thickness of metal Suf 
ficient to cover the end of the inlet pipe 38 
and prevent the access of Water to the 
mechanism when the valve is in central po 
sition. The valve plug is provided with a 
handle 45 by means of which it can be ro 
tated from side to side so as to admit the 
water alternately to opposite sides of the 
piston 32 and place the opposite side thereof 
causing a reciprocation thereof. 

Reference has already been made to a 
rack guide 25. This guide preferably con 
sists of an elongated hollow casting having diametrically opposite grooves 
adapted for the reception of the sides of a 
slidable bar 51 and having a portion of one 
side between said grooves cut away to form 
a longitudinal slot 52 and having the side 
opposite said slot grooved as at 53. Car 
ried by one face of the bar 51 and prefer 
ably integral therewith is a head 54 hav 
ing a pair of spaced fingers 55 adapted to 
engage opposite sides of the head 56 carried 
by the piston rod 33. The opposite side of 
the bar 51 is formed with rack teeth 57 as 
shown in Figs. 4 and 16. The direction of 
the grooves 50 is made rigidly parallel with 
the axis of the cylinder 22, the slotted side 
of the guide 25 being braced against the 
seat 24. The side of the guide opposite the 
slot 52 is provided with spaced attaching 
brackets 58 which are secured to the base 
member 20, and the bottom thereof is cut 
away at intervals, as at 58 forming projec 
tions 60 adapted to be received into aper 
tures 59 formed in the base plate 20 whereby 
shifting of the rack guide is absolutely pre 
vented. The rear side of said guide is also 
cut away as at 61 to expose the rack teeth, 
such cut-away, portion being disposed ex 
actly opposite the stud 26 as illustrated in Fig. 4. 

Rotatably sleeved upon the stud 26 is a 
spur gear 70 having teeth 71 meshing with 
the rack teeth 57. Secured to the side of 
this gear in any convenient manner, as by 
bolts or clutch teeth is a drum 73, said drum 
having a diameter considerably greater than 
that of the gear and overlapping the guide 
25 and cylinder 22. This drum is prefer 
ably, formed with a grooved periphery as 
shown at 74, and is surrounded by a closely 
fitting channel-shaped guard 75 having an 
opening at 76 opposite the rear end of the 
base member. Secured to the periphery of 
the drum in any suitable or convenient man 
ner is one end of the rope or cable 12 which 
passes thence through the opening 76, 
around the pulley block 77 suitably secured 
to a boss 78 carried by said base member, 
and thence passing to its connection with 

50-50 

70 

75 

in communication with the outlet pipe, thus 
80 

85 

90 

95 

00 

105 

G 

115 

120 

25 

30 

  



10. 

1,114,255 

the draw knife 8 above described. The en 
tire base member and all the operating parts 
are covered and housed in by a flat rectan 
gular cover 80, said cover having an open 
ing 81 at one end to permit the passage of 
the cable 12, a slot or notch 82 at the other 
end for the for the valve handle, 45. 

prevent the access of water and dirt to the 
mechanism as far as may be. . . . . 
In Fig. 2 I have illustrated my improved 

excavator, as adapted for use in caisson 
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Work. In this case, the excavator 15 is se 
cured preferably in a vertical position to 
the side wall 1 with the pulley 77 only 
slightly above the surface of the bottom 
thereof. A draw knife 8° of the same gen 
eral character is employed and is operated 
by the cable 12 in the same manner, the 
only difference being that the handles 10 
of the draw knife are secured at the oppo 
site side thereof from the cable, the tool 
being employed much like a plow. In fact, 
in some cases, a plow can be employed with 
advantageous results, and I do not propose 
to limit myself to the use of the tools shown 
herein. 

For use in tunnel work, I prefer to use 
water as the motive fluid from the fact 
that Water under high pressure is almost 
always available for the purpose of operat 
ing the jacks 4. Inasmuch as the pumps 
usually employed in this connection will 
deliver water up to a pressure of 6000 
pounds per square, inch, it is obvious that 
ample power is always available for the 
operation of the knife. In the present in 
stance I have illustrated the diameter of 
the drum as three times that of the gear, 
though it is obvious that this proportion 
may be varied depending upon the length 
of the cut desired, the length of stroke of 
the jack piston, the diameter of the jack 
cylinder, and the pressure of the motive 
fluid. Furthermore, it is obvious that in 
some cases the cable 12 could be attached 
directly to the piston rod, although the 
length of the stroke of the latter is im 
practically short unless the cylinder be 
made of inconveniently great length. 

For use in caisson work. I prefer to em 
ploy a cylinder and piston of somewhat 
greater size and operate the same by air 
pressure which is more frequently available 
in this kind of work than Water pressure, 
the arrangement of rack, cylinder, and 
drum being the same as that above de 
scribed. 

It will be seen that the operation of the 
device is entirely under control of the at 
tendant through the valve handle 45 and 
the speed of retraction of the cable can be 
regulated according to the hardness of the 
material being excavated. The return 

3. 

movement of the rack and drum is positive 
thereof, the amount of fluid employed be 
ing very small because of the comparatively 
great size of the piston rod. It is expected 
the workmen will return the tool with sufi 

pipes 38 and 39, and a slot 83 Preferably this 
cover is otherwise imperforate in order to 

cient speed to keep the cable fairly taut al 
though the guard 75 will prevent the cable 
from leaving the groove of the drum in 
case the Workmen fail to keep the same 
tight. . . 

as in the case of the forward movement 
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While I have necessarily described my 

may be positively included in the claims 

I claim is: 
1. In a tunneling device, the combination, 

with a shield, of a pulley secured to said 

.invention in detail, I do not propose to be 
limited to such details, except as the same 80 . 

hereto annexed or may be rendered neces 
sary by the prior state of the art. . . . . . 

Having thus described my invention, what 
85 

shield at a point substantially in the plane 
of the surface of the cutting defined there 
by, a flexible tension member passing around 
said pulley, an earth dislodging tool at 
tached to one end of said tension member 

90 

and power operated mechanism for alter 
nately pulling upon and releasing the op 
posite end of said tension member. 

2. In a tunneling device, the combination, 
with a shield having a diametrical support 

95 

extending from side to side, of a pulley 
carried by said support adjacent to the sur 
face of the cutting defined by said shield, 
flexible tension means passing around said 00: 

pulley, an earth dislodging tool secured to 
one end of said tension means, and power . 
operated mechanism for alternately pulling 
in and releasing the opposite end of said 5 s - . . . . . .05. 
tension means. 3. In a tunneling device, the combination, 
with a shield having a diametrical support 
extending from side to side thereof, of a 
pulley secured to said support at a point 
adjacent to the surface of the cutting de 
fined by said shield, a fluid pressure cylin 

O 

der secured to said support and having its 
axis substantially parallel with the axis of 
said shield, a flexible tension member pass ing around said pulley, an earth dislodging 115 
tool carried by one end of said member, means operatively connecting the opposite 
end of said member to the piston of said 
cylinder, and means causing the reciproca 

tract and release said tension member. 
4. In a tunneling device, the combination, . 

with a shield having a substantially hori 
zontal platform extending from side to side 
thereof, a fluid pressure operated cylinder 
carried by said platform and having a pis 
ton, means for governing the admission of 

25 

fluid to said cylinder so as to cause the re 
ciprocation of said piston, a flexible tension 
member operatively connected to said pis 130. 

tion of said piston so as alternately to re-l?0 
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4. 

ton and an earth dislodging tool secured to 
said tension member and arranged to be 
drawn across the face of the cutting upon 
the movement of said piston in the appro priate direction. 

5. in a device of the character described, 
the combination, with a cylindrical excavat 
ing member having its forward edges 
formed to cut the earth into which it is 
driven, and means for advancing the same 
in the direction parallel to its axis, of a 
fluid pressure cylinder carried by said 
cylindrical member in a position parallel 
to the axis thereof, and having a piston, a 
pulley supported by said cylindrical mem 
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'ber in a plane adjacent to the surface of 
the cutting defined thereby, a flexible teh 
ssion member passing around said pulley, an 
earth dislodging tool secured to one end df 
said tension member, means operatively con- 20 
necting the other end of said tension mem 
ber to said piston, and means for governing 
the admission of fluid to said cylinder so as to reciprocate said piston. 
In testimony whereof, I hereunto affix my 25. 

signature in the presence of two witnesses. 
IWAN A. GREEN WOOD. 

Witnesses: 
HAROLD E. SMITH, 

. BRENNAN B. WEST. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C." 


