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6. Claims. 
This invention relates to an improved founda 

tion boring machine, the object being to provide a 
construction wherein various sized holes may be 
bored in the earth to varying depths. 
Another object of the present invention is to 

provide a machine for boring comparatively large 
holies in the earth to varying depths, the same 
being of a size to receive concrete or other ma 
terial to form a foundation for a building or 
Other Superstructure. 
A further object of the invention is to provide 

a boring machine for boring holes in the earth 
Wherein the power means and the various con 
trolling members of the boring apparatus are 
caused to function through a remote control So 
that the operator may remain at a distance from 
the boring machine. 
An additional object of the invention is to pro 

Wide a boring apparatus having a remote control, 
the structure being such that the power means 
for actuating the device is carried immediately 
adjacent the boring head. 
A still further object of the present invention is 

to provide a boring machine for boring holes of 
different diameter, the structure including power 
means carried near the boring head with part of 
the means acting to open and close the head, so 
that at One time it acts as a boring head and at 
another time as a bucket for elevating and dis 
charging the matter removed. 

In the accompanying drawings 
Figure 1 is a side view of a foundation boring 

machine disclosing an embodiment of the inven 
tion, part of the machine being shown in section 
for better illustrating certain details; 

Figure 2 is a longitudinal vertical sectional view 
through the head and control mechanism shown 
in Figure 1; 

Figure 3 is a vertical Sectional view through 
Figure 2 approximately on the line 3-3; 

Figure 4 is a horizontal sectional view through 
Figure 2 on the line 4-4; 

Figure 5 is a horizontal sectional view through 
Figure 2 on the line 5-5, 

Figure 6 is a detailed perspective view showing 
the arrangement of pulleys and cables embody 
ing certain features of the invention; 

Figure 7 is a diagram showing the wiring for 
the remote control mechanism used in controlling 
the power means shown in Figures 2 to 4, in 
clusive; 

Figure 8 is an enlarged fragmentary sectional 
view through Figure 1 approximately on the line 
8-8. 

Referring to the accompanying drawings by 

(C. 255-19) 

numerals, indicates a truck of any desired kind 
provided with a crane 2 for supporting the boring 
apparatus 3, and for accommodating certain ele 
vating cables hereinafter fully described. The 
boring apparatus 3 includes pulleys and 5, as 
shown in Figure 6, said pulleys accommodating 
the elevating cable 6, which also passes over pull 
leys and 8, pulley 8 being supported by the shaft 
9. Auxiliary pulleys 0 and are also carried by 
shaft 9, said auxiliary pulleys accommodating 
Suitable cables 2 and 3 used in raising the crane 
2. By the arrangement of pulleys and cables 6 
as shown in Figures 1 and 6, the boring Structure 
3 may be raised at any time or lowered by paying 
out cable 6. The boring apparatus 3 is provided 
with a casing 4 in which an electric motor 5 is 
mounted. 
A square shaft or rod 6 is rigidly secured in 

any desired manner, for instance, by bolts, to the 
upper end of casing 4. 
Vided With an enlarged square head at the up 
per end slidingly fitting into the square shaft 3 
which has a bead 3 slidingly fitting into the shaft 
20, which latter shaft is provided with a bead 
2. The respective Square shafts are readily seen 
in their proper relation by an examination of 
Figure 8. Shaft 20 is guided by a guiding disc 
22 which is pivotally mounted through the use of 
certain journals at 23 and 24 (Fig. 8), said jour 
nals rotatably fitting in a ring 25 which has the 
journal members 26 and 2 rotatably fitted into 
the bearings 28 and 29 carried by the upper end 
of the crane 2. This arrangement provides an 
effective guide for shaft 20 and associated parts 
but allows the same to freely SWing in any direc 
tion, though the shafts cannot rotate in a hori 
Zontal plane, thus providing an abutment against 
which the torque of motor 5 acts when this mo 
tor is rotating the boring head 30. The use of 
the various telescoping shafts as illustrated in 
Figures 1 and 8 is in order that the boring head 
30 may becaused to operate at different distances 
according to the length of the various shafts 
above mentioned. 
The device is adapted to drill a hole in the earth 

for a few feet or for a great number of feet, say 
Seventy-five or possibly one hundred feet, de 
pending on the length of the guiding shafts 6, 8 
and 20. It is to be understood that in operation 
When boring a hole the boring head 3) is lowered 
and allowed to rest on the ground. At the same 
time this head is rotated by the main driving 
motor f5 until the head becomes filled or partly 
filled with earth. The motor may then be stopped 
and the cable 6 pulled for raising the boring struc 

This rod or shaft is pro- : 
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2 
ture 3. After the boring structure, including the 
head 30, is swung to one side by the crane 2, 
certain mechanism hereinafter fully described is 
operated for opening the bottom of the head 30, 
whereby the earth therein Will be allowed to drop 
out under the action of gravity. The boring 
structure 3 is then Swung back over the hole and 
lowered until it strikes the bottom of the hole. 
Motor 5 is then started and the head rotated 
until it again becomes filled and the operation 
just described is repeated. This action is re 
peated as often as may be necessary to Secure 
the desired depth of hole. The drilling of a com 
paratively large hole, for instance, four to six 
feet, is especially desirable to provide foundation 
pillars or columns, though the holes could be used 
for any purpose. 
The casing f4 which encloses the main driving 

motor f3 guides at its lower end a shaft 3, which 
shaft is rigidly secured to the armature or ro 
tating element of the motor 5 so that the shaft 
3 will rotate whenever the motor 5 rotates. 
The connection of shaft 3 f to armature or the 
rotating part of motor 5 is through any desired 
form of reducing gear (not shown) whereby shaft 
(3 will rotate rather slowly while motor 5 oper 
ates at a high rate of speed. In this way power 
from the motor is multiplied and the head 30 
and associated parts are rotated at a desired 
speed. Shaft 3 is keyed or otherwise rigidly 
Secured to plate 32, which plate has a sleeve 33 
extending upwardly therefrom and Surrounding 
most of shaft 3. In addition a nut 3' is used 
as shown in Fig. 2 whereby the weight of the parts 
below the motor may be readily supported. A 
number of slip rings 34 are carried by the sleeve 
33 but insulated therefrom by a suitable insula 
tion 35. A Supporting bar 36 is bolted or other 
Wise rigidly Secured to casing 4 which Supports 
a number of spring contacts 37, 38, 39, 40, 4 
and 42. The contacts 37 to 42, inclusive, con 
tinually engage the various rings 34 So that there 
Will always be a contact between the two men 
bers notwithstanding the movement of the in 
sulating sleeve 35 with its plate 32. These con 
tacts and a SSociated parts are shown in the dia 
gram in Figure 7 and the function of these parts 
Will be described fully hereinafter. Plate 32 is 
rigidly secured to a number of posts 43 by bolts 
or other means, said posts being rigidly secured 
to or integral with the base 44 which, through 
the respective bolts 45, is rigidly secured to the 
bar 6. Bar 46 is in the nature of a cross as ill 
lustrated particularly in Figure 2 and at the outer 
part thereof carries the drum which is welded or 
otherwise rigidly secured to the respective arms 
of bar 46. This drum forms part of the boring 
head 30, as is true of the bar 46. 

Referring again to the posts 43 it will be seen 
that Some have secured thereto a cross bar 48 
which is adapted to support the idler gear wheel 
49 which continually meshes with the pinion 50 
and the large gear 5f. Pinion 50 is connected to 
the rotating part of the electric motor 52, which 
motor is supported by one of the posts 43 by a 
suitable bracket 53. It will be noted that the mo 
tor 52 is positioned vertically as this is the most 
convenient manner to position the same so as to 
transmit power to the large gear 50 which is 
rigidly Secured to the threaded shaft 54 extend 
ing downwardly through base 44 and bar 46. 
Shaft 54 is screwed into an internally threaded 

sleeve 55, this sleeve merging into a solid por 
tion 56 at the lower end, said solid portion being 
apertured for accommodating the bar 57 which 

1,999,115 
is connected to the Solid portion 56 by the pin 
58. A guiding tube 59 is provided with an en 
larged upper end 60 as shown in Figure 3 where 
by the bolts 64 may clamp the tube to the bar 
56 and permit the tube to readily guide and hold 
in place the threaded sleeve or shaft 55. A slid 
ing sleeve 62 is loosely fitted over the tube 59 
and slides thereon for purposes hereinafter full 
ly described. It will be noted that the tube 59 
is provided with slots 63 and 64 for accommo 
dating the bar 57 so that when the shaft or sleeve 
55 moves upwardly and downwardly bar 57 may 
readily slide in these slots, sleeve 62 sliding free 
ly over the tube. 59. The tube 59 extends down 
Wardly to a point Substantially in line with the 
bottom of the boring head 30 when closed, said 
tube accommodating a hollow pointed head 65 
having a number of apertures 66, Said head hav 
ing a tubular portion 67 fitting into the lower end 
of tube 59 whereby air may freely pass down 
Wardly and mix with the earth being excavated. 
It will be understood that as the sleeve 62 is loose, 
air may freely pass into the interior of tube 59 
and thence out through the openings in the head 
65, said head acting as a centering extension for 
centering the boring head 30 when in operation. 
The bars or cables 68 and 69 are pivotally mount 
ed on the outer ends of bar 57 and pivotally con 
nected at 70 and to the leaves 72 and 3 of the 
hinges 74 and 75, which hinges connect the 
blades 76 and 77 to the drum 47. Any desired 
number of pins 78 may be connected to drum 47 
and extend into suitable notches in the respective 
blades 56 and 57 so as to take the strain off the 
hinges during the operation of the boring head 
30. 
From Figure 5 it will be seen that the respec 

tive blades 76 and 77 are provided with cutters 
79 and 80 which are preferably removable, said 
cutters being held in place by any desired means 
as, for instance, bolts or rivets. When the blades 
6 and 77 are closed the device is in position for 

Operation, there being sufficient opening in front 
of each of the cutters to admit the earth as the 
boring head is rotated. After the boring head 
has been filled or partly filled with earth and it 
is desired to dump the same, the entire structure 
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is pulled out of the hole, Swung to one side, and . 
then motor 52 is set into operation, whereupon 
the threaded shaft 54 will be rotated in such a 
direction as to force the sleeve 55 downwardly, 
and as it moves downwardly it will force bar 57 
and associated parts downwardly, whereupon the 
blades 76 and 77 will be lowered to the dotted po 
sition shown in Figure 2, thus permitting a 
dumping operation. After dumping the contents, 
motor 52 is reversed and the parts moved up 
Wardly to the position shown in Figure 2, where 
upon the device is ready to be lowered into the 
hole for further operation. 
The motor 52 is set into operation by closing a 

Switch at a distant point, thus permitting the 
motor to be actuated hrough the use of a re 
note control. However, when the motor has been 
started by the remote control it is automatically 
stopped by certain means as shown in Figures 2 
and 7. As illustrated in Figure 2 a bracket 8 is 
secured to the sliding sleeve 62, said bracket hav 
ing an aperture therein. So that the rod 82 may 
slide freely therethrough. This rod is provided 
with abutments 83, 84 and 85. Preferably these 
abutments are nuts threaded into position so 
that they may be readily adjusted as desired. 
Coacting with the rod 82 are switch arms 86 and 
87. These arms coact with the contacts B and 
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89. These switch arms are spring pressed so 
that whenever released they will engage their re 
Spective contacts. When in the position shown 
in Figure 2 switch arm 8 is shown closed, while 
Switch arm 86 is shown open. As the sliding 
sleeve 62 moves downwardly bar 57 will also move 
downwardly and will carry with it the bracket 
8. Shortly before the bar 57 reaches the lower 
most end of its movement bracket 8 will strike 
the abutment 83 and will move this abutment 
and rod 82 downwardly as the sleeve continues 
its downward movement. The parts are so pro 
portioned that rod 82 is pulled downwardly suf 
ficiently to release arm 86 so that it will engage 
contacts 88, and a little later engage and open 
the switch arm 87. Switch arm 87 remains open 
until through action of the remote control the 
motor 52 receives current in a reverse direction 
to raise the various parts, which when raised 
will automatically permit the arm 87 to close 
and will almost simultaneously open arm 86. 

It will be understood that suitable wiring as 
hereinafter described and as shown in Figure 7 
is provided and extends from the various switch 
arms just mentioned and from motor 52 to a suit 
able distant point as, for instance, a switchboard 
on the truck as shown in Figure 1. It will be 
further noted that the motor 52 acts to open and 
close the boring head 30, while motor 5 acts to 
rotate the boring head and associated parts. The 
boring head 36 and associated parts are raised 
and lowered by any hoisting drum associated 
with the cable 6. The various parts will function 
as just described and bore a hole of a given diam 
eter, for instance, 4 feet in diameter. 

However, under some circumstances it may 
be desired to bore a hole of greater diameter as, 
for instance, a five foot hole. When this is the 
case Some auxiliary mechanism is brought into 
play, the same being shown particularly at the 
upper part of Figure 2 and also in Figure 4. In 
these two figures it will be seen that there are 
provided cutters or boring members 90 and 9, 
Said members having turned up ends 92 and 93 
and cutting edges on these ends and at part of 
the body of the boring tools. - These boring tools 
are slidably mounted on the base 434 and have 
brackets 96 and 95 connected therewith rigidly 
by bolts or other suitable means. These brackets 
at the upper ends are preferably forked so as to 
Straddle the reduced portions 96 and 9 of the 
respective traveling nuts 98 and 99, which nuts 
are mounted on a right-and-left hand threaded 
rod (0. This rod is mounted in suitable journal 
members in the posts 43. A small gear, wheel 
is rigidly secured to shaft to near one end and 
continually meshes with the idler pinion 302, 
which in turn continually meshes with the gear 
wheel G3 rigidly secured to the moving part of 
the electric notor 33, which motor is supported 
by a suitable bracket 65, said bracket being bolt 
ed or otherwise rigidly secured to one of the posts 
£33. It Will, therefore, be seen that when motor 
A 64 operates in one direction the traveling nuts 
98 and 99 will be moved toward each other and 
the ends 93 and 92 of the cutters will also be 
noved toward each other. It will also be noted 
that when motor Déis reversed the various parts 
Will nove in a reverse direction. By causing the 
notor (3 to function properly the cutters may 

be moved outwardly or inwardly to any desired 
extent within the li (its of the machine. 

it will be understood that when in operation 
the boring head 30 Will first bore 8, hole of the 
diameter of the drunch 3 until the catte‘s 96 and 

3 
9f engage the earth, whereupon these cutters will 
enlarge the hole and allow the loosened earth to 
fall into the drum 57, said drum being open at 
the upper end. This action is carried out for the 
full depth of the hole whether it is ten feet or 
seventy-five feet. The motor O4 is controlled 
by a remote control mechanism shown particu 
larly in Figure 7, whereby it may be moved as 

( 

... desired on the control board which may be placed 
in the cabin of the truck so that it may be con 
veniently operated. 
When using the cutters 90 and 9 they may, if 

desired, be drawn inwardly whenever the boring 
head 30 is removed so as not to interfere with the 
easy removal of the loaded boring head. After 
dumping the cutters 90 and 9 are moved out 
wardly to their former position so that they will 
be in proper position for operation when the bor 
ing head is lowered into the bottom of the hole. 
Connected with one of the traveling nutS 98 and 
99 is a mechanism similar to rod 82 and associated 
parts, the same having been omitted from Figure 
2 so that the figure may be more easily read. 
However, the mechanism and function thereof 
is exactly that set forth in regard to the rod 82 
and associated parts. This mechanism has been 
shown in diagram in Figure as well as the rod 
82 and associated parts. 

Referring more particularly to Figure 7 the 
various circuits will be traced and from these 
circuits it will be readily seen that the parts may 
functon as hereinbefore described. 
As illustrated in Figure 7, the wires 8 and 

are the feed or bus lines, and to these wires are 
connected suitable feed wires 8, 109 and it. 
Wires 09 and 0 are positive while wire (8 
is negative. A suitable switch is provided so 
that current may be readily turned on and off. 
When switch is closed current will paSS 
through the positive wire 9 to the spring con 
tact 37 and to wire 2. Current from the bus 
wires do 6 and 07 is adapted to pass through 
wires 3 and Aé to the notor 5 whenever the 
control rheostat 3' is turned on, whereby the 
motor 5 may be caused to function at any time 
and may be stopped at any time without in 
terfering with the operation of any of the other 
parts. Current will pass from wire 2 to the 
armature of motor 52, and also through wire 2' 
to the armature of motor 6. From these no 
tors current will pass to the return wire 6, to 
the negative wire 5, then back through the 
spring contact 38 to wire 38, and thence to the 
bus wire (6. It will thus be seen that When 
Switch is turned on current will be Supplied to 
the armatures of motors 52 and A34, but these 
latter two motors will not function until current 
is supplied to their fields 7 and 8. If the 
parts are in operative position and the boring 
head is being lowered, motors 64 and 52 will re 
main idle as the head is lowered, though notor 
85 will continue to function and will be allowed 
to operate until the boring head is filled or partly 
filled with earth and again raised to the Sur 
face. However, after the loaded boring head has 
been raised from the hole and swung to one side, 
the blades 76 and 77 must be opened. Prefer 
ably the switch 9 is a push button arranged so 
that it will open immediately upon being re 
leased. 
The same is true of the switches 29, 2d and 

$22. All of these switches have one side connects 
ed to the wire while the other side is co 
nected to the respective wires 23, 24, 25 and 
A 26. When the Switch 63 is closed current; W. 
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4. 1,999,115 
flow through wire 23 to the spring contact 39 
and thence to wire 27. Current flowing through 
this wire will pass into wire 28, through the 
windings of magnet 29, through wire 30, back 
to the negative wire 5, thus completing the cir 
cuit of the magnet 29. This will almost in 
stantly cause the magnet to move the bar 3. 
so as to close the respective contacts 32 and 33. 
It will be understood that these contacts are 
closed almost simultaneously with the energiza 
tion of the magnet 29 and, consequently, cur 
rent will flow through contact 33, wire 34, con 
tact 89, arm 86, wires 35 and 36 to the field 
windings of motor 52, and through these wind 
ings current will flow through wire 37 to con 
tact 32, thence through wire 38 back to the 
negative wire 5. It will thus be seen that when 
the switch if 9 is closed current will be supplied 
to the magnet 29, and current will also be sup 
plied to the field of motor 52 so that this mo 
tor will begin to function and will move the bar 
5 (Fig. 2) downwardly, together with all the 
parts associated therewith. As these parts move 
downwardly the blades 56 and 5 will be opened 
and bracket 8 will eventually strike abutment 
83 and move rod 82 downwardly until arm 86 is 
released and arm 87 disengaged from its contact 
89. As soon as this disengagement takes place 
the Windings will be deprived of current and 
motor 52 will stop automatically even though 
Switch 9 is maintained closed. 
The operator can readily see when the boring 

head 30 has been dumped and can then remove 
his hand from the switch 9. To close the 
blades 76 and the operator leaves switch 9 
Open and closes Switch 20. As Soon as switch 
9 is opened the entire line, including the mag 

net 26, will be deprived of current, but as soon 
as switch 20 is closed current will flow through 
wire f24 to spring contact 40 so as to energize 
the Wire 39. Current flowing in this direction 
Will pass through the windings of magnet 40 
SO as to energize the same, and will then foW 
back to wire f4 to the negative wire 5. The 
energization of magnet 40 will pull upwardly on 
the bar 42 so as to close the respective contacts 
f43 and f44. These are closed almost simultane 
ously with the energization of magnet 40 so that 
current will flow through the wire 45 to contacts 
4 and through these contacts to wire 46, con 
tact 88, arm 86, wire 47, wire f48 to and through 
field windings 7, and then back through wire 

8, contact 43 and wire f4 to the negative wire 
5. This will energize the motor 52 so as to 

cause the same to run in a reverse direction and 
thereby pull upwardly on bar 57 (Fig. 2). This 
upward novement is continued until the blades 
76 and T are closed. Substantially at the time 
of closing of these blades the bracket 8 will 
strike the abutment 84 and raise rod 82 so that 
abutment 85 will raise the arm 86 and 
disengage the same from contact 88, thus 
opening the circuit of the field and thereby 
causing the motor 52 to stop. It will be noted 
that the motor stops even though switch 20 is 
maintained closed. As long as switch 20 is 
closed the magnet 40 will remain energized, but 
as Soon as the operator sees that the boring head 
has been closed he releases switch 20 and then 
manipulates the crane so as to allow the boring 
head to be again lowered into the hole for 
further boring operation. It will be noted that 
no one is near the boring head during operation 
thereof as all the controls are arranged at a dis 
tance with the opening and closing of the blades 

76 and T7 automatically stopped at the proper 
places, 
The Switches 2 and 22 are identical With 

SWitches 9 and 20. The various wires are also 
identical but are used in connection with the 
motor 4 for moving the cutters 90 and 9 in and 
out. It is therefore thought that no additional 
description thereof Will be necessary as the Con 
struction and operation are identical. 

claim:- 
i. A foundation. boring machine including a 

hollow boring head having a bottom divided into 
two parts and SWingable to an open, and closed 
position, means for Swinging Said bottom, and 
a guide for guiding said means, said guide extends 
ing to a point above the head, Said means in 
cluding a reciprocating tubular member ar 
ranged centrally of the head and Surrounding 
said guide, a bar carried by said tubular member, 
and links for connecting said bar to said two 
parts. 

2. A foundation boring machine including a 
boring head having a top member, a guiding tube 
extending from said top member downwardly, an 
apertured piercing head carried at the botton of 
said tube whereby air may be distributed, a drum 

- connected to said top member, a pair of blades 
connected to the bottom edge of the drum and 
forming a bottom formation arranged above the 
apertured head so that air may be discharged 
into the material being excavated during the ex 
cavation operation, a cutter member for each 
of said blades, and means for SWinging Said blades 
whereby when they are in one position the drum 
will be closed and when in another position the 
drum will be sufficiently open to allow any ma 
terial therein to drop therefrom under the action 
of gravity. 

3. A foundation boring machine including a 
boring head of a certain diameter, a pair of bor 
ing blades arranged above Said boring head, 
means for moving said blades radially so that 
they may extend beyond said boring head to en 
large the hole produced by Said head, a power 
motor for rotating said head and said boring 
members, and a remote control structure for con 
trolling the actuation of said power motor and 
the means for moving said boiling members. 

4. A foundation boring machine including a 
boring head, means for driving said boring head, 
an auxiliary boring structure comprising a pair 
of sliding cutters and means for sliding the cut 
ters inwardly and outwardly radially, and a re 
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mote control structure connected to said last 
mentioned means and to the means for rotating 
Said boring head. ' 

5. A boring foundation machine including a 
boring head, an electric motor for rotating said 
head, an auxiliary boring structure connected 
with said head and rotated therewith, said aux 
iliary boring structure including a pair of radially 
slidable cutting blades, a threaded structure for 
moving Said blades inwardly and outwardly, an 
electric motor for rotating part of the threaded 
structure for causing the threaded structure to 
function, and independent means at a remote 
point for independently controlling the rotation 
of the first mentioned electric motor and the 
rotation of the last mentioned electric motor, said 
last mentioned motor being capable of being re 
versed by controls at said remote point. 

6. A foundation boring machine comprising a 
lift boom having a guiding member at the top, 
means acting on said guiding member and on said 
lift boom for raising and lowering said unit, said 
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unit including a plurality of telescoping squared 
shafts each shaft being provided with an enlarged 
end whereby an up-and-down movement of the 
parts may be secured while still engaging said 
guiding member, a frame connected with the in 
nermost of Said shafts, an electric driving motor 
carried by said frame, and a boring head supported 
and driven by Said driving motor, said telescoping 

5 
tubular shaftspermitting an up-and-down move 
ment of said boring head within the limits of the 
machine without the outermost tubular shaft 
moving out of contact with said driving means, 
whereby the electric motor carried by Said frame 
may always react against said tubular shafts as 
it drives Said head. 

EDWARD T. SHENN, 


