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1. 

This invention relates to drilling apparatus, 
and more particularly to apparatus for drilling 
horizontal or substantially horizontal excava 
tions. The invention also relates to an expan 
sible drill bit which can, in a retracted condi 
tion, be thrust through a casing beyond the ex 
tremity thereof and there expanded to cut an 
opening of large enough size to accommodate the 
caSing. 

Drilling apparatus of this type heretofore pro 
posed for the drilling of horizontal or substan 
tially horizontal excavations have been difficult 
and inaccurate of directional control. 

Moreover, apparatus of this character hereto 
fore suggested have not provided a satisfactory 
drill head capable of easy withdrawal from the 
drill casing. s 

Furthermore, prior apparatus have in many 
instances required drill heads Supplementary to 
the main drill head, such supplementary heads 
comprising, for example, reamers, the use of 
which require separate operations for insertion 
and withdrawal which is time consuming and 
expensive. 
One of the objects of the present invention is 

to eliminate the above difficulties. 
The above and other objects and novel features 

will more fully appear from the following de 
scription when it is read in connection with 
the accompanying drawings. It is to be ex 
pressly understood, however, that the drawings 
are for purposes of illustration only and are not 
intended as a definition of the invention, refer 
ence for this latter purpose being had to the 
appended claims. 
In the drawings: ? 
Fig. 1 is a side elevation illustrating the novel 

apparatus in position within an excavation, 
Fig. 2 is a plan view partly in section and With 

parts broken away of a novel expansible drill bit 
embodying the invention; 

Fig. 3 is a view of the parts shown in Fig. 2 
but with the drill bit collapsed and withdrawn 
within a casing; 

Fig. 4 is a side elevation of the novel expan 
sible drill bit showing the cutting elements in 
expanded condition, one such element being 
omitted for purposes of clarity; 

Fig. 5 is a sectional view taken on line 5-5 
of Fig. 4; 
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Fig. 6 is a sectional view taken on line 6-6 

of. Fig. 4; - 
Fig. 7 is a sectional view taken on line ??? 

of Fig. 4; 
Fig. 8 is a sectional view taken on line 8-8 

of Fig. 4; - 
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2 
Fig. 9 is a side view of a cutting element and 

Support member therefor; 
Fig. 10 is a plan view of that portion of the 

drill bit upon which are pivotally mounted the 
cutting element supports; and 

Fig. ii is a Schematic view of a mobile mount 
ing for the drilling device. 
The form of the invention illustrated in the 

accompanying drawings, by way of example, is a 
device for earth boring in a substantially hori 
Zontal direction in a straight line course. The 
apparatus comprises in combination a central 
hollow drill shaft having a tapered extremity 
which extends within a hollow drill casing. A 
carriage member supports one extremity of the 
shaft and casing and is provided with forward 
propulsion mechanism such as an hydraulic jack. 
Suitable power mechanism rotates the central 
shaft and thereby also rotates a novel drill head 
which is a SSociated with the Outer tapered ex 
tremity of said shaft. This drill head comprises 
an expansible bit of uniquely short dimensions, 
for a purpose to appear later, and is constituted 
by a plurality of cutting elementS mounted upon 
a like plurality of support segments. A drill head 
Sleeve member Surrounds said shaft adjacent the 
outer extremity thereof and has pivotally 
mounted internally thereon said support seg 
ments. Thus the Supports for the cutting ele 
ments are adapted for angular movement to 
spread same to a position, when beyond said 
casing, for drilling a hole sufficiently large to 
accommodate the casing. The Spreading of the 
cutter elements is accomplished by a forward 
thrust upon the central shaft whereby said 
tapered shaft extremity engages and forces the 
elements outward. The shaft extremity is in a 
keying association with the drill head by which 
a predetermined axial movement of the shaft 
Will cause the cutting elements to Spread apart 
and a withdrawal of the shaft will permit a re 
traction of the elements. A unitary cutter is 
thus provided, the cutting elements of which by 
a single thrust can be spread as desired and by 
a single pull can be retracted. Thrust is pref 
erably communicated to the drill head via the 
casing near the drill face or outer casing ex 
tremity. In order to attain directional control 
not heretofore possible, a rotatable thrust bear 
ing is located in direct aSSOciation With Said 
sleeve member and in close proximity to Said 
cutting elements. A thrust transmitting mecha 
nism operatively interconnects the thrust bear 
ing to the casing. • 
In Fig. 1 a horizontal excavation at 20 is bored 

in the earth by means of a drill head 2 which 
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protrudes slightly beyond a drill casing 22, the 
latter comprising a plurality of sections 22d. and 
being urged into the bore made by the head. 
The Sections are preferably welded together. 
Mechanism for rotating drill head 2 is shown 
at 23 and comprises a Suitable power Source such 
as an electric motor 24 mounted upon a carriage 
25. Motor 24 is interconnected by a belt 26 to a 
central hollow shaft 27 to which the drill head 2 
is attached. A thrust bearing 25d, mounted on 
said carriage, is adapted for absorbing the thrust 
of shaft 27 as the latter is urged forward as will 
appear hereinafter. It will be shown that during 
normal operation the major portion of the thrust 
to the drill head is transmitted thereto through 
the casing. However, there will be at least a 
relatively Small amount of thrust necessary to 
urge the shaft 2 along with the casing and it is 
this thrust which bearing 25a is designed to ab 
SOrb. Shaft 27 has a tapered extremity at 2a : 
which acts as a Wedge to Spread apart cutting 
elements as will appear below. A socket ar 
rangement 28 is provided upon shaft 27 whereby 
the Shaft Sections can be inserted one by one as 
drilling proceeds. The inner end of casing 22 is 
also Secured to carriage 25 by a casing Socket 29. 
The drill head 2 is urged forward by, for ex 

ample, an hydraulic jack 30 comprising a toothed 
rack 3, which is braced at 32 against a firm wall 
33, and a pawl 34 driven by an hydraulic cylinder 
35. 
Water is conveyed to the drill face via a conduit 

36 which is connected to the hollow shaft 27. 
The cuttings are carried away through casing 22 
in a conventional manner through an exhaust 
conduit 37 connected to a chamber 38 communi 
cating with the casing 22. 
Carriage 25 is Supported as shown by suitable 

wheels or rollers 39 upon a track 40. 
As shown in FigS. 2 and 3, the novel drill head 

2 is designed to receive a thrust from the casing 
22 through the intermediary of a thrust bearing 
4 which is positioned in close proximity to the 
drill head and cutting elements whereby an ac 
curacy of directional control is attained which 
Was heretofore not possible. The drill head 2 
is so designed that it can be easily inserted 
through or withdrawn from the casing, by vir 
tue of its collapsible cutting elements to be de 
scribed below, and is axially of relatively small 
dimension to permit the location of said bearing 
as near as possible to the drill face. 
The drill head 2, associated with the tapered 

extremity 27a, comprises a bit 42 having a plu 
rality of cutter elements 43 and a like plurality 
of cutter element support segments 44 for re 
Spective of Said elementS. - The Segmental con 
tour of the supports 44, as shown in Fig. 9, en 
ables the use of a Satisfactorily large cutting ele 
ment with necessary strength to cut hard rock 
and of Sufficient Size to be retracted to a diameter 
a little Smaller than the inner casing diameter. 
In order for drill head 2 to receive a thrust 

0 

4. 
angular movement whereby they can be spread 
or collapsed. When spread, a hole of Sufficient 
diameter can be cut to accommodate the casing 
22, and when collapsed the entire drill head can 
be withdrawn through the casing, for example, 
for repair or exchange. 
The limits of relative axial movement of sleeve 

45 and shaft 27 are determined by a pair of 
shoulders 45a, and 45b and a plurality of keys 
27b which are secured within slots in shaft 27 
(Fig. 8) and engage complementary slots in sleeve 
45. Thus the shaft 27 can transmit a torque to 
rotate drill head 2 and simultaneously is shift 
able axially relative thereto within the limits of 
internal shoulders 45a, 45b. 
The shoulders 45a, 45b are so disposed that 

When keys 27b are thrust against the former 
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shoulder the cutter elements 43 are spread apart 
as in Fig. 2, and when said keys are thrust against 
the latter shoulder said elements are retractable 
as in Fig. 3 and can be withdrawn in a manner 
to appear hereinafter. Thus the length of sleeve 
45 is determined by (1) the amount of axial 
movement of shaft 27 which is necessary to 
Spread the elements 43, and (2) the amount of 
"overhang' of the sleeve 45 over the segments 44 
neceSSary to restrain their angular movement and 
provide an outer limit stop therefor of adequate 
strength. During drilling tremendous forces act 
to Spread the cutting elements still farther beyond 
the outer limit as shown in Fig. 2. The sleeve 45 
comprises a member of sufficient strength to re 
Sist these forces. 
The sleeve 45 serves another purpose of trans 

mitting torque from the shaft 27 to the segments 
44 by means of the above described keys 27b and 
also by means of segment keys 47 through which 
transverse pivots 46 pass (Fig. 7). As shown in 
Fig. 6, the segment keys 47 are rigidly secured to 

...) their respective segments and are movable in 
and Out of slots 48 formed within the sleeve 45. 
The keys 4 thus are in engagement with slots 48 
When the segments are expanded (Fig.2) and are 
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from the casing 22, Some operative interconnect 
ing mechanism must be provided therebetween at 
a point near the drill face. A drill head sleeve 45 
is provided for this purpose which Surrounds the 

65 

shaft 27 adjacent the tapered extremity 27a and . . 
has pivoted internally thereof the several seg 
ments 44 by means of transverse pivot pins 46. 
Sleeve 45 cooperates with another thrust trans 
mitting member to appear below which directly 
communicates thrust from the casing to said 
sleeve and thence to said cutting elements 43. 
The cutting elements 43 thus are adapted for 

70 

thus prepared for communicating torque from 
sleeve to Segments throughout a substantial part 
of the length of the latter, for example, about 
forty per cent thereof. Each of the keys 47, as 
is Well shown in FigS. 2 and 3, is provided at the 
rear or righthand extremity thereof with a round 
ed eye or boSS as at 47 a through each of which 
passes a transverse pivot 46. The inner frusto 
conical Surface of the sleeve 45 in which are 
mounted portions of the segments 44 is provided 
With Suitable recesses or concavities 45e (Fig. 7) 
3. the reception of the rounded eyes or bosses 

d. . 
As shown in Figs. 6, 7 and 8, the portion of 

sleeve 45 to the left of line 45f of Fig. 4, is 
divided, for example in halves 45c, 45d, along 
its longitudinal axis, at line 49. These halves 
are secured together by suitable bolts 50'. 
The latter are located substantially removed 
from the outer or lefthand sleeve extremity 
as viewed in Fig. 4 and may be placed approxi 
mately at the mid-point of the sleeve as viewed 
in said Fig. 4 and as shown in Fig. 8. The 
sleeve halves 45c, 45d are secured together at the 
outer eXtremities thereof by means of two arcu 
ate strips 50 and 50' which are mounted respec 
tively in slots 45g and 45h. Each of these slots, for 
example slot 45g, is formed in aligned cooperating 
slot halves formed in the sleeve halves 45c, 45d. 
Portions of Such slots 45g and 45h are shown in 
Fig. 10. Thus a strip as at 50 placed in the slot 
45g will overlap portions of the sleeve halves 45c. 
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and 45d and a similar relation between the strip 
50' and Such sleeve halves also exists when Such 
strip is in the slot 45h. Each of said strips 50 
and 50' is secured in place by a pair of threaded 
plugs 50a and 50b. The plug 50d, for example, 
overlaps the strip 50 and the half section 45c and 
the plug 50b overlaps the strip 50 and the half 
45d. That is, a threaded bore is formed for the 
plug 50d, one half of which is in the strip 50 and 
the other half is in the half section 45c. Similar 
ly a threaded bore is formed for the plug 50b, one 
half of which is in the strip 50 and the other 
half in the half section 45d. Bores are analogous 
ly formed in the strip 50' and the half sections 
45c, 45d for the plugs 5a, and 50b for holding 
same in place. It will be evident, in view of the 
overlapping relationship of, for example, strip 
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50 with respect to the sleeve halves 45c., 45d., and 
the overlapping relationship of the plugs 50d. 
and 50b which cooperate therewith, that the strip 
50 will hold together the halves 45c and 45d and 
Will resist radial pressure to Separate same. The 
same is true, of course, of the strip 50' and its 
cooperating threaded plugs. 
In order to hold the drill head 2 in center 

relative to casing 22 a center guide member 5 is 
employed comprising, for example, a plurality of 
resilient arcuate arms 5 a having the centers 
thereof Secured at 52 to a rear portion of the 
sleeve member 45 and having rollers 53 at the 
extrenities thereof which contact the inside of 
the casing 22. 
The center guide 5 can serve the dual pur 

pose of a thrust transmitting member by virtue 
of contact with removable thrust ring 54 which is : 
secured to the inside of casing 22 within an in 
ternal groove 55 (Fig. 3). 
The thrust bearing 4 is interposed between 

point 52 on the sleeve 45 and the cutting ele 
ments. 
The thrust ring 54 can be divided into two 

halves which are collapsible and thus removable. 
A Suitable toggle mechanism (not shown) can 
hold the halves in position in groove 55. 
AS shown in Fig. 2 the inner surface of ring 

54 is beveled to permit forward insertion of cen 
ter guide 5 to the cutting position but not with 
drawal from Such a position. The ring 54 can 
be removed for the latter purpose, if desired, or 
a linkage as at 56 can be provided for retracting 
arms 5d to allow same to pass over the ring 54. 
Said linkage can constitute, for example, a col 
lar 56a loosely surrounding shaft 27 and having 
pivotally secured thereto arms 56b which when 
extended as in Fig. 2 hold rollers 53 on arms 5 a. 
against the inner surface of the casing 22. Two 
diametrically opposed pins 56c protrude from the 
shaft 27 and are fixedly positioned thereon at 
Such a point that they will engage said collar 56a 
and pull in Wardly the arms 5 a just before the 
keys 27b strike the shoulder 45b when the shaft 
27 is withdrawn to the right as viewed in Fig. 3. 
In operation, the drill head fixed to shaft 27 

and a first Section 22a are removably secured at 
sockets 28 and 29, respectively, and positioned be 
fore the region to be excavated and by means of 
the hydraulic jack 30 are urged thereagainst. 
As shown in Fig. 1, the first shaft section is slight 
ly longer than the first casing section so that the 
drill head will protrude slightly from the outer 
extremity of said casing when said shaft section 
and casing section are initially secured to the 
apparatus at sockets 28 and 29, respectively. At 
the OutSet of the drilling and before the hydraulic 
jack urges the drill head against the region to 
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6 
be excavated it is most likely that the sleeve 45 
will be at its outermost axial position relative to 
the tapered shaft portion 27a. Thus such urging 
provides an axial thrust upon drill head 2 and 
shaft 2 which forces the tapered extremity 27d. 
to spread cutting elements 43 to the position of 
Fig. 2. That is, the sleeve 45 is forced relatively 
inwardly of the casing until righthand rollers 53 
engage ring 54 (Fig.2). Thus keys 27 b are moved 
into contact with shoulder 45a and a forward 
thrust is communicated to the cutters from the 
carriage 25 via casing 22, the ring 54, center guide 
5, thrust bearing 4, and sleeve 45. 
A suitable lubricant such as Water is fed to the 

drill face through Shaft 2 and the cuttings are 
removed through casing 22. 
When it is desired to withdraw the drill head, 

a pull on shaft 27 will retract arms 5 fa, via linkage 
56 to clear ring 54, and will force keys 27b to their 
righthand limit of motion relative to sleeve 45 
whereby the cutting elements are collapsed and 
the entire drill head removable without disturbing 
the casing. Of course, prior to such drill head 
withdrawal, the carriage 25 must be disengaged 
from the casing 22 at socket 29, and moving the 
carriage to the right (Fig. 1), thereby makes the 
interior of said casing accessible for the removal 
of ring 54 if desired. 
Another operative procedure is as follows: the 

excavation can be commenced by securing a sec 
tion 22a of casing 22 to the carriage by means of 
the socket 29, and thereafter urging said casing, 
via hydraulic pressure of cylinder 25, into the 
earth for a Small distance, for example, a few 
inches. Then the casing section 22a is detached 
from the carriage at Socket 29 and the carriage 
is withdrawn. Thereafter, a Section of shaft 27 
with drill head 2 thereon is inserted into the open 
end of the Section 22d, its base is secured at socket 
28 to the base shaft portion which rests in thrust 
bearing 25a and said drill head is urged up to the 
face of the excavation by the hydraulic jack. 
The length of Said shaft section, as shown in Fig. 
1, is somewhat longer than said first casing sec 
tion. Consequently, the hydraulic jack must urge 
the drill head to a point as shown in Fig. 1 be 
yond the casing extremity before the casing 
Socket 29 can be re-engaged as in said figure. 
Motor 24 is energized to rotate shaft 27 and drill 
head 2 whereby the combination of drill thrust 
to left (Fig. 1) and drill head rotating will enable 
the drill head to proceed beyond the extremity of 
casing Section 22a. During this initial position 
ing of the drill head, the thrust bearing 25a, ab 
Sorbs the thrust of shaft 27. When drill head 2 
clears the extremity of casing section 22a, the seg 
ments 44 are able to spread under the action of 
tapered portion 27a acting on the inner surfaces 
of Said Segments. Casing 22 can now be secured 
to the carriage at Socket 29. Thus an excavation 
can thereafter be cut which is equal in diameter 
to that of the casing. 
Ring 54 is then installed in groove 55 and 

thrust is thereafter communicated to the cutting 
head via the casing 22, ring 54, member 5 and 
thrust bearing 4f. 
Carriage 25, instead of resting upon the wheels 

39 on track 40 can be supported from above, as 
in Fig. 11, by means of a boom 57 mounted upon 
a truck 58. The boom can be raised or lowered, 
for example, by a rack and pinion device 59 and 
Suitable mechanism is provided for pivotally 
mounting the boom to permit angular movement 
about a horizontal axis as the boring progresses. 
Torque is transmitted to shaft 27 from a motor 
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60 by means of Suitable gear and shaft inter 
connection. An oil pump 6 is mounted upon the 
truck to actuate jack 30. The latter can be pivot 
ally mounted to the boom at 62 to permit a 'fold 
ing' of the jack against the boom to permit with 
drawal through manhole 63. 
Although only two embodiments of the present 

invention have been illustrated and described in 
detail, it is to be expressly understood that the in 
vention is not limited thereto. Warious changes 
may be made in the design and arrangement of 
the parts without departing from the spirit and 
Scope of the invention, as the same will now be 
understood by those skilled in the art. 
What is clained is: 
1. In a horizontal drilling apparatus, the com 

bination comprising: a carriage member; a drill 
Shaft rotatably Secured at an inner extremity 
thereof to Said carriage member and having a 
tapered outer extremity; power means for rotat 
ing Said shaft; a hollow casing surrounding said 
Shaft and also Secured at one extremity thereof 
to said carriage; mechanism for urging said car 
riage substantially horizontally; a drill head a S 
Sociated with the outer extremity of said shaft ; 
and casing comprising, a plurality of cutter ele 
ments, a like plurality of cutter element support 
members associated with respective of said cut 
ter elements, a sleeve member for pivotally Sup 
porting the inner extremities of said support 
members, Said sleeve member being axially shift 
able between preselected limits relative to said 
shaft, mechanism for pivotally mounting said 
Support members upon Said sleeve member 
Whereby the former are adapted for angular ; 
movement about the pivots thereof for spreading 
Said cutter elements to a drill hole diameter Sub 
stantially equal to the outer diameter of Said 
casing, said cutter elements being retractable to 
an overall diameter less than the inner diameter 
of said casing; Said Support members having por 
tions positioned around and Spaced from the 
longitudinal axis of Said Sleeve member for Coop 
erating with the tapered outer extremity of Said 
shaft, the latter being coaxial with said sleeve 
member, said support members being spreadable 
in response to the thrusting of said tapered ex 
tremity centrally of Said Supports against said 
portion; keying mechanism for associating Said 
shaft with Said sleeve member for rotation there 
with; thrust bearing mechanism for operatively 
interconnecting said casing and sleeve for trans 
ferring a thrust from Said casing to Said Sleeve; 
and a rotatable thrust bearing interposed between 
said mechanism and Said sleeve. 

2. In horizontal drilling apparatus, the combi 
nation comprising a central drill shaft element 
having a tapered outer extremity, a hollow casing 
surrounding said shaft; a carriage member for 
supporting the inner extremities of shaft element 
and casing; a sleeve element Surrounding said 
shaft element adjacent the outer extremity there 
of, a plurality of segmental members pivotally 
mounted upon said sleeve element near the out 
er extremity thereof and adapted for angular 
movement thereupon; a like plurality of cutters 
mounted on respective of said segmental mem 
bers; key means for connecting Said sleeve ele 
ment for rotation with said shaft element, Said 
key means being secured to one of said elements 
and movable in a slot formed in the other element 
whereby said shaft element is axially movable 
relative to said sleeve element within predeter 
mined limits; said segmental members being now 
able by said shaft to a protruding position relative 
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to said casing whereby such segmental members 
are spreadable apart by said tapered shaft ex 
tremity in response to movement of said shaft 
element towards its outer limit of motion relative 
to said sleeve element, said segmental members 
being retractable toward the axis of said shaft 
element in response to relative axial movement of 
Said shaft element to the opposite limit of its 
relative axial movement; a removable thrust ring 
mounted internally of Said casing adjacent Said 
sleeve element, a guide member secured to said 
sleeve element for centering the latter Within 
said casing, said guide member being construct 
ed and arranged for engagement with Said thrust 
ring for communicating a thrust from Said casing 
to said 'cutter elements via said sleeve member; 
a thrust bearing upon said sleeve member inter 
posed between said cutter elements and said guide 
member; and means for advancing Said car 
riage to urge said shaft and casing into the earth. 

3. In a horizontal drilling apparatus, the com 
bination comprising: a central hollow drill shaft 
having a tapered extremity; a hollow drill casing 
surrounding said shaft; a carriage member for 
supporting one extremity of Said shaft and cas 
ing; forward propulsion mechanism for said car 
riage member; power mechanism for rotating 
said shaft; a drill head associated with the 
tapered extremity of said shaft comprising, a bit 
having a plurality of cutter elements and a like 
plurality of cutter element support segments for 
respective of said elements, a drill head sleeve 
member surrounding said shaft adjacent the ex 
tremity thereof, means for pivotally mounting 
each of said cutter element support Segments 
upon said sleeve member thereby adapting the 
elements of the drill head for angular movement 
to spread same to a position for drilling a hole 
sufficiently large to accommodate said casing, Said 
cutter elements being angularly movable to re 
tract same to enable withdrawal of Said bit 
through said casing, said sleeve having a pair 
of spaced shoulders therein, mechanism for Op 
eratively interconnecting said sleeve to said shaft 
for rotation therewith, said mechanism being SO 
arranged that said shaft can shift axially relative 
to said sleeve member between said internal pair 
of shoulders whereby said segments and cutter 
elements are spread apart by the tapered eXtrem 
ity of said shaft when the latter is at one limit of 
its axial motion relative to the sleeve member 
and said segments and are retractable in response 
to axial movement of said shaft relative to the 
sleeve member at the opposite limit of relative 
axial movement; a guide member associated with 
said sleeve member for holding the latter cen 
tered relative to said casing; a thrust ring asso 
ciated with said casing adapted for communicat 
ing a thrust to said guide member and thence to 
said drill head; and a thrust bearing interposed 
between said guide member and Said cutter elle 
ments; said hollow drill shaft comprising a con 
duit for a liquid to said cutter elements and said 
casing comprising a conduit for conducting Said 
water and products of drilling away from the 
drill head. 

4. In a horizontal drilling apparatus the comr 
bination comprising: a central drill shaft having 
a tapered extremity; a hollow casing Surrounding 
said shaft; a carriage member for supporting one 
extremity of said shaft and casing; mechanism 
for advancing said carriage substantially holi 
Zontally; power mechanism for rotating said cen 
tral shaft; a drill head associated with the 
tapered extremity of said shaft comprising a bit 
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having a plurality of cutting element support 
segments, one for each cutting element, a sleeve 
member surrounding said shaft adjacent the ex 
tremity thereof, means for pivotally mounting 
each of said segments internally of said sleeve 
member for angular movement to spread or re 
tract said elements; mechanism for connecting 
said sleeve member to said shaft for rotation 
therewith and for axial movement relative there 
to between predetermined limits, said segments 
cooperating with said tapered shaft extremity 
whereby the former are spread in response to a 
forward thrust upon said shaft, and are retracta 
ble toward the shaft axis in response to a with 
drawal of said shaft to its inner limit of axial 
movement relative to said sleeve member; a 
thrust ring On Said casing, and a guide member 
mounted upon said sleeve member for holding 
Same centered relative to Said casing and for 
communicating a thrust to Said drill head in re 
sponse to a forward thrust on said casing: 

5. In apparatus of the class described, a rotata 
ble drill shaft having a tapered extremity at 
the drill end thereof; mechanism for rotating said 
shaft; a carriage member for supporting the 
driven end of Said shaft, Said carriage member 
being mounted for substantially horizontal move 
ment; a casing Secured at one extremity of said 
carriage member and Surrounding said shaft Sub 
stantially throughout its length; a sleeve member 
associated with the boring extremity of said shaft, 
mechanism for keying said sleeve member to said 
shaft for rotation therewith whereby the shaft 
can shift axially within said sleeve member within 
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predetermined limits; a drill bit having a plu 
rality of cutter elements and a plurality of cutter 
element mounting segments, one segment for 
each element, mechanism for pivotally mounting 
each segment upon said sleeve member, said seg 
ments being cooperable with said tapered drill 
shaft extremity to spread the cutter elements of 
said bit in response to a drill thrust upon said 
shaft, said segments and elements being retractae 
ble towards the shaft axis in response to a with 
drawal of said tapered extremity relative to the 
sleeve member in response to a withdrawal thrust 
thereon; a thrust ring associated with said cas 
ing; a guide member associated with said sleeve 
for holding same centered within said casing and 
for contacting said thrust ring for communicat 
ing a thrust from the casing to said bit via said 
sleeve; and a thrust bearing mounted on said 
sleeve member between said bit and said guide 
member. 

ERNEST WILLIAMS. 
JOHN W. BOGDANOWSKI. 

REFERENCES CTED 
The following references are of record in the 

file of this patent: 

UNITED STATES PATENTS 
Number Name Date 
1,285,712 Hughes ------------ Nov. 26, 1918 
1,295,320 Humphreyes ------- Feb. 25, 1919 
1578,482 Swan ------------- Mar. 30, 1926 
1,663,014 Lowman et al. ------ Mar. 20, 1928 
1932,068 Englebright et al. -- Oct. 24, 1933 


