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UNITED STATES PATENT OFFICE. 

MILAN C. BULLOCK, OF CHICAGO, ILLINOIS. 

ROCK, DR LING A PPARATUS, 

SPECIFICATION forming part of Letters Patent No. 473,909, dated May 3, 1892. 
Application filed May 18, 1889, Renewed October 5, 1891, Serial No, 407,670, (No model.) 

To all whon, it inctly concern. 
Be it known that I, MILAN C. BULLOCK, of 

Chicago, in the county of Cook and State of 
Illinois, have invented certain new and use 
ful Improvements in Rock-Drilling Appara 
tus; and I do hereby declare that the follow 
ing is a full, clear, and exact description there 
of, reference being had to the accompanying 
drawings, and to the letters of reference 
marked thereon, which form a part of this specification. 
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This invention relates to a novel construc 
tion in rock-drills, and more especially to a 
drill or reamer which is intended to be en 
ployed when it is desired to enlarge a pre 
viously-drilled hole to insert therein a casing 
which is larger than the drilling-tool origi nally employed. 
The invention consists in the features and 

construction and combinations of parts here 
inafter fully described, and pointed out in the 
appended claims. 

In the drawings, Figure 1 is a central ver 
tical Sectional view of a section of a core 
drilling apparatus provided with a surround 
ing casing and reaming-cutters, the latter be 
ing shown as expanded and in side elevation. 
Fig. 2 is a similar view with the several parts 
shown in different position and with the ream 
ing-cutters contracted. Fig. 3 is a central 
vertical sectional view of an upper section of 
the devices illustrated in Figs. 1 and 2. Figs. 
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4 and 5 are horizontal sectional views on the 
lines 44 and 55 of Fig. 1. Figs. 6 and 7 are 
horizontal sectional views on the lines 66 and 
77, respectively, of Fig. 2. 
As shown in said drawings, A is an outer 

casing intended to be inserted in a drill-hole 
and for the reception of which the hole pre 
viously drilled is reamed out or enlarged. 
Said casing A will ordinarily be sunk without 
being rotated. However, if desired, it may be 
rotated by means of any suitable mechanism. 
B is an inner casing or tubular drill-rod, 

composed of sections and adapted to pass 
within the casing A. Vertical slots b b are 
formed in said casing, desirably four in num 
ber. Upon the inside of the inner casing and 
on either side of said slots b b are located lugs 
b' l', through which are passed transversely 
arranged pins bb, affording pivotal support 

said reamers are provided on their outer sides 
above their pivots with vertical and down 
wardly and inwardly inclined faces bºbº, pro 
vided with cutting-diamonds. Said reamers 
are provided below their pivots with actuat 
ing-arms bb, which extend downwardly and 
engage devices hereinafter described by which 
the reamers are retracted, the outer faces of 
Said arms being arranged at such an angle 
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that when the reamers are thrown outwardly 
or in position for cutting said faces will stand 
considerably within the outer surface of the 
drill-rod. The surfaces bb8 of the cutters 
project through the slots bb beyond the in 
ner casing. . 
b'b' are shoulders formed on the tops of 

the reamers for engagement with the devices 
by which said reamers are held in their re 
tracted position. 

It will be manifest from the construction 
above described that when the surfaces to b 
are retracted or brought within the casing the 
lower ends or arms of said reamers will not 
project through the slots beyond the casing, 
so that the casing B is without lateral 
jections and can be used as a drill-rod and 
drawn out through the casing A without dif ficulty. 
The casing B is provided on its lower end, 

which is not herein shown, with the usual an-. 
nular cutting-head and a core-barrel. 
The lugs b' b' are herein shown as formed 

on a sleeve or coupling B', which is coanected 
at its ends by screw-threaded joints with sec 
tions B B of the drill-tube B, the casing-sec 
tion B' being connected to the coupling B°by 
means of a short pipe-coupling B. 
Cisa short tubelocated within the lower part 

of the coupling B° and connected therewith by 
means of a screw-thread at its lower end en 
gaged with an interior screw-thread on the said 
coupling, said tube extending upwardly to a 
point adjacent to the pivots of the reamers 
B' B'. A cylindric plug or guide-piece C' is 
located within the coupling Band secured 
thereto at its lower end by means of a screw 
threaded joint on said coupling. The said 
plug extends from a point near the said 
pivots a considerable distance above the up 
per ends of said realmers and is formed at 
its upper end with a hollow internally-screw 

to reamers or reaming - cutters B'B'. The threaded portion c, with which a hollow nut 
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C°is connected by means of said screw-threads, 
the head c' of which is desirably made of the 
same diameter as the exterior of said plug. 
Vertical slots c care formed in the upper 
end of the tube C, which register with the 
slots b b of the coupling B°. The plug or 
guide-piece C" is formed below its hollow por 
tion with a vertical, central, and circular ap 
erture adapted to receive the spindle of the 
core or spool hereinafter described. The said 
plug is also formed with vertical transverse 
slots c c, preferably four in number, and ar 
ranged at right angles so as to register with 
the slots b b. 

ID is a vertically-movable cylindric actuat 
ing-core or spool provided with an upwardly 
extending spindle D', which is connected, de 
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sirably, by a screw-threaded joint with a head 
or cylindric casting D. Said head is con 
nected by a screw-threaded joint or other 
wise with an upwardly-extending tube or 
spool-sheath D, which is provided interiorly 
near its upper end with an annular down 
wardly-projecting flange D', forming a means 
by which a suitable tool can engage and lift 
said spool-sheath to operate the spool. A 
longitudinal opening or passage dextends 
through the spool-spindle and the head D, 
said passage being enlarged at the top of the 
head to form a conical recess d', the utility of 
which will hereinafter appear. The said pas 
saged provides a conduit for the downward 
flow of water to the annular cutters, or an 
outlet for the upward flow of water when the 
supply is from the exterior of the tube. 

d° dare lateral recesses formed in the head 
D°, into which a wrench or other suitable tool 
can be inserted to tighten up or unscrew the 
?8?1I??. 
The spool is provided at each end with en 

larged portions d' d', the lower one di having 
a cylindric surface which is adapted to fit and 
slide within the tube C. The enlarged por 
tions d8 dare tapered inwardly from the outer 
ends thereof to a reduced central portion d', 
which is cylindric, or approximately so. The 
upper enlarged portion d of the spool is 
formed on its outer sides with V-shaped 
vertically-arranged notches or recesses d' d', 
preferably four in number and arranged at 
right angles, thus forming arms d' d', which 
register and slide within the slots cc of the 
plug, and thereby providing a means for guid 
ing said spool. It will be noted that the arms 
did bear upon upper rear faces of the ream 
ers lis' B' to actuate the Same. 
E is a second tube or locking-sheath inter 

posed between the casing B and plug C at 
its lower portion and extending upwardly be 
tween the said casing B and the spool-head 
Dº and the spool-sheath Dºto a point con 
siderably above the latter. The said locking 
sheath fits and slides on the plug C and is 
disconnected from any of the adjacent parts, 
so that it may slide freely on said plug and 
will slide downwardly thereon by gravity. 
Said locking-sheath is normally sustained by 

resting at its lower edge upon the upper end 
of the reamers B B inside of the shoulders 
lb b thereof. Said locking-sheath, further 
more, is provided with an interior annular 
downwardly-projecting flange E' on its up 
per end for engagement with an implement 
by which the same is actuated, as hereinafter 
fully explained. - 

It will be noted that the spool is adapted 
to slide vertically and is guided by the en 
larged portions thereof, which fit within the 
tube C and plug C, and also by the spindle 
D' thereof, which passes through the nut C°. 
The spool is limited in its upward movement 
by the upper enlarged portion distriking the 
bottom of the nut C°, and in its downward 
movement by the contact of the head D* with 
the top face of the said nut C°. 
The main purpose of the construction de 

scribed is to enable thereamers to be retracted 
inside of the surface of the casing-tube B to 
enable said tubes to be withdrawn upwardly 
through the casing A for removing the core 
cut by the drill-head which is carried by the 
casing-tube, or for other purposes. 
The operation of contracting and expand 

ing the reamers is performed as follows: The 
parts are illustrated in Fig. 1 with the ream 
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er's expanded and in position for operation. 
At this time the spool is at the lower limit of 
its movement and the arms of the upper en 

- larged part thereof rest behind the upper ends 
of the reamers, holding them in their expanded 
position. At this time the lower enlarged part 
of the spool is below the arms bb of the ream 
ers and the said arms are swung inwardly ad 
jacent to or in contact with the smaller inter 
mediate part of the spool. The reamers are 
retracted by lifting the spool so as to carry 
the arms of its upper enlarged part above the 
reamers and to bring the lower enlarged part 
into contact with the reamer-arms bb, and 
thereby throw the latter outwardly and swing 
the reamers about their pivots until they are 
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carried inside of the surface of the tube. The 
position of the reamers is shown in Fig. 2. A 
reverse or downward movement of the spool 
will obviously throw the reamers outward and 
restore them to the position shown in Fig. 1. 
The endwise or up-and-down movement of the 
spool is accomplished by the aid of a harpoon 
or tool having expansible jaws capable of be 
ing automatically locked together or in their 
retracted position when they are compressed. 
In two pending applications for Letters Pat 
ent, filed by me June 29, 1888, Serial Nos. 
278,571 and 278,572, I have shown and de 
scribed harpoons embodying this construction 
and similar to the one I intend using in this 
connection. Said tool is dropped through the 
casing-tube by a rope until it enters the spool 
sheath and by the expansion of its jaws en 
gages with the flange D. As said tool is 
drawn upwardly the spool-sheath will belifted, 
carrying with it the spool, and thereby retract. 
ing the reamers within the casing. The in 
Ward movement of the reamers will bring the 
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shoulders b b° upon the upper ends thereof 
to a point within the locking-sheath E, where 
upon said locking-sheath will slide downward 
or fall by gravity until its lower end has 
passed outside of and engaged the said shoul 
ders, and thereby locked the reamers in their 
retracted position, as shown in Fig. 2. The 
casing - tube can now be drawn upwardly 
through the casing to remove the core-barrel 
and core or for any other purpose. After the 
casing-tube has been lowered into the hole to 
continue the boring and reaming operation 
the several parts will be in the positions shown 
in Fig. 2, the reamers being retracted. To ex 
pand the same, the harpoon is again dropped 
through the casing-tube until it enters the 
locking-sheath E, and is then drawn upwardly 
to engage the flange E' thereon, after which 
a further upward movement of the harpoon 
will lift said sheath upwardly and out of en 
gagement with the shoulders bb of the ream 
ers. The latter will thus be unlocked, where 
upon the spool will fall and thereby expand 
the reamers, as before described. 

In another application for patent, Serial 
No. 322,373, filed by me in the United States 
Patent Office August 29, 1889, I have de 

* scribed and shown expansible cutting-ream 
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ers adapted to be operated by a centrally-ar 
ranged spool or actuating-core enlarged at 
its ends, which is connected with an upward 
ly-extending spool-sheath or operating-tube 
similar to the one herein described. In the 
device described in said application the lock 
ing-sheath herein described is dispensed with 
for the reason that in said device the drill 
rod is lowered to its position within the hole 
and raised therefrom by means of a rope 
which is connected with the said spool-sheath 
or tube, so that the spool is held by the ten 
sion of the rope at the upward limit of its 
movement and in position to retain the ream 
ers contracted. 

In the apparatus shown in this Specification 
the casing-tube to which the reamers are piv 
oted is lowered and raised by means connect 
ed with its end which protrudes above the 
surface of the ground. Consequently the 
spool would tend to fall and expand the ream 
ers, except for the presence of the locking 
sheath by means of which the said reamers 
can be held in their retracted position while 
being lowered and raised, but can be easily 
released and allowed to expand by freeing 
the locking-sheath therefrom in the manner 
hereinbefore stated. 
This device can be used simply to ream out 

a previously-drilled hole; but when the cas 
ing-tube B is provided with an annular cut 
ting or drill head on its advance end it can 
either be used to drill in advance of the 
reamers, cutting a core in the usual manner, 
while at the same time reaming out or en 
larging the hole, or simply to cut a new core 
without reaming when the reamers are re 
tracted. The invention is, however, designed 
more particularly for reaming out a hole that 

has been previously drilled, reamed, and a 
casing inserted therein when it is desired 
to insert an additional and larger casing to 
protect the first casing-that is to say, in 
starting a well or similar boring the drill-rod 
is commonly used without a casing where the 
character of the ground permits; but when a 
strata of quicksand, gravel, or other mate 
rial requiring a casing is encountered I pref 
erably remove the drill-rod and core-barrel 
or other core-lifting device and employ a sec 
tion of drill-tube having reamers like those 
herein shown and locking-dogs by which the 
drill-tube may be engaged with the lower 
end of a casing larger than the drill-tube and 
which is rotated to drive the drill-rod and 
through which the drill-rod and core-barrel 
may be removed upwardly for taking out the 
detached fragments of the core. A drill-rod 
and casing-tube thus constructed and oper 
ated are fully described in said application 
for patent, Serial No. 322,373, hereinbefore 
mentioned. In the use of such devices a hole 
is bored somewhat in advance of the revolving 
casing, the realmers enlarge Said hole to re 
ceive the casing, and the Water used to remove 
detritus passes downwardly through the drill 
rod and upwardly between the same and the 
casing, or vice versa. In boring in this man 
ner one of the difficulties may be encountered 
which is often met with when the hole is be 
ing formed With the drill-rod alone-that is 
to say, when the casing passes through gravel 
or other loose material the latter may pack 
about the casing and a second casing may be 
necessary to surround and protect the first 
casing and allow the latter to be advanced. 
To accomplish the insertion of such a second 
Casing, it Will be necessary to ream out or en 
large the previously-reamed hole. This is 
done by removing the casing and placing 
therein at a suitable point a section contain 
ing realmers like those herein described. The 
Work is then continued as before, the second 
or larger casing being driven down without 
being rotated as the hole is enlarged. After 
the said larger casing has reached the desired 
point, and thus protects the inner casing, the 
Section containing the devices herein de 
Scribed can be removed, the inner casing re 
placed, and the Work continued as before. 

I claim as my invention 
1. The combination, with a casing-tube or 

drill-rod and expansible reamers pivoted to 
the same, of an, actuating-core or spool lo 
cated within Said casing - tube adjacent to 
said reamers and adapted to hold the same 
normally expanded and a locking - sheath 
adapted to engage thereamers when they are 
at the in Ward limit of their movement, sub stantially as described. 

2. The combination, with a casing-tube or 
drill-rod and expansible reamers provided 
On their upper ends with shoulders, of an act 
uating-core or spool located within the casing 
tube adjacent to said reamers and adapted to 
hold the same normally expanded and a slid 
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ing locking-sheath arranged to engage the shoulders of said reamers when the latter are 
shoulders of said reamers when the latter are retracted, said locking-sheath having an up 
retracted, substantially as described. wardly-extending tube by means of which it 

3. The combination, with a casing-tube or may be operated, substantially as described. I 
5 drill-rod and expansible reamers provided on In testimony that I claim the foregoing as 

their upper ends with shoulders, of an actu- my invention I affix my signature in presence 
ating-core or spool located within the casing- of two witnesses. 
tube adjacent to said reamers and provided MILAN C. BULLOCK. 
with an upwardly-extending tube or sheath Witnesses: 

Io by means of which it may be operated and a C. CLARENCE POOLE, 
sliding locking-sheath arranged to engage the HARRY COBB KENNEDY. 

  


