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My invention pertains to a magazine type 
of drilling tool or appliance for drilling deep 
wells. By magazine type I mean a tool in 
which the cutters may be changed without 

5 withdrawing the tool from the well. 
An object of my invention is a drilling tool 

in which sharp cutters may be substituted for 
cutters which have become dull in drilling, 
without removing the drilling tool from the 
bottom of the well. ' 
A further object is a drilling tool or im 

plement having sharp cutters to do the iirst 
work when the tool is introduced into the well 
and then having another set of cutters which 
may be substituted in drilling, for the first 
set when the iirst set becomes dull and this 
substitution taking place Without withdraw 
ing the drilling tool or implement' from the 
well. , - 

A still further object of my invention is 
having a first set of cutters on the bottom of 
a drilling tool having a second set mounted on 
`the drilling tool and positioned with their 
lower edge above the lower edge of the first 

„, set, and a construction whereby the second 
set may be lowered when the first set becomes 
dull and therefore the drilling operation may 
be carried on without removing the tool from 
the bottom of the Well. 
In this connection a more detailed object 

is in having the first set of cutters forming a 
pair which may be bolted or otherwise se 
cured to the drill tool to allow replacement 
at the top of the well and having a second 

3,-, pair of cutters which are longitudinally slid 
able and transversely shiftable in regard to 
the drill tool, so that after the dulling ofthe 
first set the second setmay be lowered and 
then expanded laterally to bring the second 
pair of cutters into operation. When ex 
panded 'or shifted laterally the second set of 
cutters are held'in their expanded position 
resisting the inward pressure and thus cut 

l() 
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ting a full size hole the same size as the first _ 
‘ set of cutters. . 

y Another object of my invention is a trip 
ping device which holds the second set of 
cutters in the elevated position while the íi-rst 
'set is in operation and in which the trip de 
vice may be operated by dropping a plunger 

or plug through the string of drill pipe and 
forcing it down with the slushing fluid. The 
pumping of the slushing iiuid has a posi 
tive action in forcing the second set of cut 
ters downward to their cutting position and 
in expanding or pressing such cutters lateral 
ly to ñll the hole. f 
Another object of my invention is in ro 

tary drilling by a hydraulic method in which 
the slushing fluid is fed to the first set of 60 
.cutters while these are in operation and then 
this slushing iiuid is utilized to force the sec 
ond set of cutters to their operative position, 
the slushing fluid being fed to the‘second set 
of cutters and cut oft from the leads or ducts „o 
leading to the íirst set, and also while the 
first set of cutters are in operation with the 
slushing fluid being led through special ducts 
thereto, the ducts which carry the íiow to the 
second set being automatically cut oiï. m ' 
Al general object of my invention isI toy 

lessen the labor and wear and tear on ma- _ 
chinery in drilling, in that at least two sets 
>of cutters may be utilized to drill the hole 
before it is necessary to withdraw the drill- 7;, 
ing tool and the string of drill pipe from a 
well for changing the cutters and thus re 
duce the number of round trips necessary in 
withdrawing and inserting the cutting tools 
in the drilling of a well. ' \ 
In constructing my invention I utilize a 

tubular drilling tool with a. pair of cutters 
bolted atl the bottom. These cutters are at 
tached to the tool at the top'of the well and 
have a bottom cutting edge and also a side 35 
cutting edge to round out the hole. A sec 
>ond pair of cutters are positioned in thetool , 
with their lower or cutting edge above the 
edge of the first set and with> their lateral or ' 
side cutting edge drawn in out of contact 90 
with the hole. The second set of cutters are 
vpositively held in an elevated position by a 
»tubular plug which is suspended in the tubu 
lar drilling tool by dog-like catches and when _ 
inthis upper position the slushing fluid may ns 
be pumped down through a string of drill 
pipe, preferably through a sub, through the . 
tubular plug and out of openings into ducts 
which discharge in a suitable position to lead 

-the fluid to the Íirstset of cutters. After the 100 
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first set of cutters are worn and are no longer 

through the string of drill pipe and this 
plunger has a fiexible gasket or packing 
thereon so that the slushing fiuid will act on 
such gasket and forcibly cause the plunger 
to release the dogs or latches and force the 
tubular plug and the second set of cutters _ 
downwardly, the cutting tool in the mean 
time having been lifted off the bottom of the 
well. 
The plunger is also provided with a pair 

of abutment dogs which preferably engage 
the sub and hold the plunger with the tubu 
lar plug in its lowermo-st position. This tu 
bular plug has a portion which holds the sec 
ond set of cutters pressed out laterally and 
these cutters obtain an upward thrust against 
shoulders formed in the tubular cutting tool. 
The slushing fluid is fed through ducts com 
municating with the tubular plug and dis 
charging adjacent said second set of cutters. 
An application of my invention is illus 

trated in the accompanying drawings, in 
which, ‘ 
Figure 1 is an elevation partly in section, 

showing the first set of cutters in full view; 
Fig. 2 is an elevation taken partly in sec 

tion, in the direction of the arrow 2 of Fig. 
1, showing the second set of cutters in full 
view and in operative position; 

» Fig. 3 is a vertical section taken substan 
tially on the line 3-3 of Fig. 1, in the direc 
tion of the arrows, showing the second set of 
cutters in their elevated and contracted posi 
tion; . 

Fig. 4 is a. view similar to Fig. 3 with the 
second set of cutters in their` lowered or op 
erative position, the first set being illustrated 
as dulled and showing the tubular plug in 
its lowermost position with the plunger fit 
ting therein; 

Fig. 5 is a section substantially on the line » 
5~5 of Fig. 4 in the direction of the arrows, 
to illustrate the passage for slushing fiuid 
through the upper plug and illustrating the 
mounting of the first set of cutters; 

Fig. 6 is a horizontal bottom view taken in 
the direction of the arrow 6 of Fig. 2, on an 
enlarged scale; I . 

Fig. 7 is a horizontal section on the line 
7_7 of Fig. 2in the direction of the arrows; 

Fig. 8 is a horizontal section on the line 
8_8 of Fig. 3 in the direction of the arrows; 

Fig. 9 is a transverse section on the line 
9-9 of Fig. 1, showing the leads for the 
slushing fluid feeding the first set of cutters; 

Fig. 10 is a horizontal section on the line 
10-1() of Fig. 2, showing the leads for the 
slushing fluid feeding the _second set of cut 
ters; ’  ' 

Fig. 11 is an elevation of the tubular plug 
taken in the direction of the arrow 11 of 
Fig. 12; p , 

Fig. 12 is an elevation of the tubular plug, 
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Fig. 13 is an elevation of the plunger; 
Fig. 14 is a perspective view of one of the 

second set or shiftable cutters; 
Fig. 15 is a perspective view of oneof the 

first set or fixed set of cutters. 
In my invention I employ a tubular drill 

tool 11 which has a first set of cutters 12 se 
cured at the bottom and a second set of cut 
ters 13 which may belowered and pressed 
outwardly into position. A sub 13’ is secured 
to the upper end of the drill tool and a string 
of drill pipe 14 is connected to the sub. Fit 
ting inside of the upper drill tool I employ a 
tubular plug 15, to control the operation of 
this plug I have a plunger 16 which is 
dropped through the drill pipe. 
In detail >the upper drill tool has a lower 

pair of transverse slots 17 which slots have 
an upper horizontal shoulder 18 with a curved 
shoulder 19 extending downwardly and in 
wardly, a vertical backing section 20 and a 
horizontal shoulder 21 at the bottom. The 
first set of cutters 12 which fit in said slots are 
provided with a fiat upper end 22 fitting 
against the shoulder 18, a curved inner edge 
23 fitting against the curved portion 19, an 
inner vertical edge 24 fitting against the ver 
tical edge 20 and a shoulder 25 fitting against 
the shoulder 21. The outer edge 26 has a for 
wardly turned cutting edge 27 (note particu 
larly Figs. 7 and 15) and provided with a 
bottom cutting edge 28. The lower edge 28 
merges’ with the side 26 and with the vertical 
inner edge 29. These first or fixed set of 
cutters have a perforation 30 therethrough 

' which pass bolts 31 holding them in place. 
These bolts have their heads and the nuts 32 
fitting in recessed sections 33 at the base of 
the drill tool; the body of the drill tool other 
wise is preferably circular in cross section. 
The tubular drill tool 11 has vertical slots 

34 at the bottom for the second set of tools 13. 
The inner portion of the drill tool is provided 
with shoulders 35, 36 and 37 connected by ver 

taken inthe direction of the arrow 12 of Fig.. 
efficient, a tapered plunger is dropped 11 ' ` 
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tical sections 38 and 39, there being an out- A 
ward bulge as indicated at 40 adjacent the> 
bottom of the tubular drill tool. (Note par 
ticularly Figs. 3 and 4.) Th‘e shiftable drill 
ing tools 13 are constructed with steps 41, 42 
and 43 and with vertical sections 44, 45 and 46 
making these steps. There is also a vertical 
outer edge 47 and a fiat top 48 with a cut` 
out section 49 leaving a hook 50._ A tapered 
section 51 leads downwardly from the hook 
on the inside ed e, terminating in a shoulder 
52 and below this shoulder there is an inner 
edge 53. This vertical edge 47 has a forward 
ly extending cutting edge 54 to cut the side 
walls of the hole and is provided with a bot 
tom cutting edge 55 doing the main cutting. 
The vertical edge of the portions of the> drill 
tool adjacent the slot 34 have a bevelled edge 
56 to accomodate the edge 54 when these 

115 

12. 

130 



10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

50 

1,879,226 

cutters 13 are retracted in the position shown 
in Figs. 1 and 3, when the cutters 13 are in 
their elevated position of Fig. 3. 

There is a space 57 at the bottom of the 
groove 34 which may become compacted with 
dirt so that I provide a. shearing edge 58 on 
the rear> face of each of the cutters 13 so that 
when such cutters are forced downwardly in 
the manner hereunder set forth this edge will 
displace such dirt and will allow the forcing 
of such cutters downwardly. These cutters 
are provided with an L-shaped slot 59 having 
a vertical portion 60 and a horizontal portion . 
61. The bolts 62 extend through these slots,~ 
such bolts having heads and nuts 63 which 
fit on the outside of the lower portion of the 
drill tool having the slots. 
The drill tool at its upper end has a tapered 

thread 64 which engages the internal thread 
of the sub, which sub has a large opening or 
recess 65 which is somewhat dcmeshaped so 
that there is an outwardly tapering annular 
surface 66 exposed on the upper portion of 
the drill tool inside of this recess. The sub 
has a passage 67 therethrough which aligns 
with> the passage through the drill pipe for 
pumping down -slushing fluid. 
The cutters and the drill tool are assem 

bled at thetop of the well with the second set 
or replaceable cutters held in their upper 
position by the tubular plug 15. This plug 
it will be noted has a hollow section 68 (note 
particular Figs. 3, 4, 11 and 12) and a solid 
section 69 at the bottom. This solid section 
has an annular shoulder 70 with an annular 
groove 71 above the shoulder. This groove 
engages the hooks formed above the recess 
49 of the cutters 13 and holds these in the 
position shown in Fig. 3 in which position 
the bolts 62 are at the bottom of the vertical 
leg 60 of the L-shaped slots 59. The tubular 
plug 16 is itself held in its upper positionl 
by means of latches or triggers designated 
generally by 72. These are illustrated as 
having a hook end 73 engaging the annular 
shoulder 66, being pivoted on pintles 74 in 
slots 75 in a tubular 'extension 76 in the upper 
part of the tubular plug 15. These triggers 
have a straight lower end 77 pressed outward 
ly by a flat spring 78 (note Fig. 3). The ex 
tension 76 has an open top as indicated at 
79 and a tapered interior surface 80. This 
extension 76 is only secured on two sides of 
the main bod)T portion of the tubular plug, 
leaving openings 81 on opposite sides for 
the slushing mud to flow downwardly when 
the plunger 16 is in its seated position as here 
under detailed. 
When thea second set of cutters are in their 

elevated position, such as shown in Figs. 1 
, and 3, the slushing fluid passes downwardly 
through the sub. the upper'extension 7 6, the 
hollow portion 68 ofthe tubular plug and 
outwardly through the ports 82 into the an 
nular grooves 83 formed on the exterior of 

3 

the plugs. It then fiows through sloping 
ducts 84 into vertical ducts 85 form-ed on the 
body portion ofthe drill tool.' These ver 
tical ducts are formed by having a vertical 
semi-circular groove 86 cut or formed in the 
body portion and with semi-circular half 
pipes 87 welded thereto; thus making circular 
ducts. These discharge as indicated at 88 
adjacent the tops of the fixed first set of cut 
ters and slightly in front of such cutters as 
indicated in Fig. 9. 
The plug 16 has a body portion 89 (note 

Figs. 4 and 13) which is tapered for the main 
portion thereof, having a short cylindrical 
section 90 at- the top and a smaller cylin 
drical section 91 at the bottom with a conical 
point 92. The upper end has a threaded pin 
93 on which is threaded a stem 94, the stem ' 
having internal threads engaging the pin 
93. A fiexible cup washer or bushing 95 of» 
leather or the like, is caught at the lower end 
of the stem on the shoulder 96 on the upper 
end of the body portion 89. A pair or dogs 
97 are secured by apivot pin 98 between ears 
99 on the upper part of the stem. These 
dogs have a projecting finger 100 engaging 
inside of the sub as shown in Fig. 4 and a 

75 
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00 

shoulder 101 engaging the curved recess 65 , 
of the sub. Small pins 102 prevent these dogs 
from tilting in the wrong direction. - 
After the drilling tool has been operated on 

the first or fixed set of cutters, until these 
become dull and worn off somewhat as shown 

05 

in Fig. 4, the drill tool is hoisted oflîl the bot-  
tom of the hole and the plug> 16 is dropped 
through the string of drill pipe. This is 
designed so that the washer 95 has a snug 
fit in the cylindrical bore 67 of the sub and 
so that the tapered portion 89 fits in the 
tapered portion 80 of the extension 76 of the 
tubular plug.v When the plug strikes this 
extension 76 and is guided therein by the 
point 92 it hits the straight ends 77 of the 
triggers, shifting these from the position 
shown in Fig. 3 to that shown in Fig. 4. The ' 
pumping action of the slushing mud spreads 
the washer 95 in the cylindrical portion 67 
of the sub and should there be anv tendency , 
of the second set of cutters tosti ck. these are 
bodily forced down so that the slushing ports 
81 having the annular groove 83 are brought 
out of registry with the ducts 84 and 85, thus 
no mud can be forced out of the device until 
the tubular plug is moved bodilv downward 
lv from the position shown in Fig. 3 to that 
shown in Fig. 4. The plugis provided with 
a plurality of grooves 103, 104 and 105 inl 
which there are packing rings fórming a 
tight seal with the inner cylindrical surface 
of the drill tool. 
The downward movement thereof of the 

tubular plug with, the plunger forces the 
shiftable cutters downwardly, the bolts 62 
arising in the vertical section 60 of the L 
shaped slots 59. The downward movement 
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releases the hooks 49 from the annular shoul 
der 70 and the tapered sections 106 of the 
plug force the cutters outwardly until the 
bolt 62 comes into the position at the inner 
end of the horizontal section 61 of the L 
shaped slots 59 as shown in Fig..4. In this 
position it will be noted that the shoulders 
on the cutters ‘bear against the horizontal 
shoulders at the lower portion of the drill 
tool and have an internal backing by the ta 
per 106 fitting against the sloping surface 
51 and the cylindrical section 107 fitting 
against the vertical section 53 of the cutters. 
This prevents the cutters from being thrust 
upwardly or forced inwardly in the drilling 
operation and holds them in firm position. 
When the cutters are thus forced down their 
cutting edge is below the dull cutting edge 
of the first set of cutters and as above men 
tioned if there is any dirt caught in the 
lower part of the groove or slot which holds 
this second set of cutters, it is sheared off 
by the shearing edge -58 of the rear face of> 
the cutters. 
In this lowered position the slushing fluid 

passes downwardly through the o en por 
tions 81 on each side of the extension 76 of 
the plugs, through the hollow central section 
and through- the ports 81 to the annular 
groove 83, from which it enters the lateral 
sloping ducts 108 and'vertical ducts 109 lead 

` ing to a point in front of the shifting cutters 
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13 as shown in Fig. 10. These vertical ducts 
are made in the outside portion of the drill 
tool in the same manner as the vertical ducts 
for discharging from the upper position to 

It will be noted that un 
less the plug has its ports in registry with 
the upper orlower set of ducts, that no slush# 
ing fluid can be forced through the tool and 
hence a considerable pressure may be gen 
erated to bodily force the shiftable cutters 
downwardly should they stick and to force 
them outwardly and also that when slushing 
fluid is being forced to one set of ducts for 
either the fixed or the shiftable cutters, that 
it cannot be by-passed through the other set 
of ducts. ’ ' 

When the plunger and the plu are in 
their lowermost position, the dogs 9 engage 
the sub as shown in Fig. 4 and prevent the 
upward movement or shifting of the tubular 
plug and the plunger.- Should any dirt flow 
ing with the slushing mud stick in the ports, 
'this is sheared off by a downwardly turning 
cutting edge 110 on the upper edge of the 
annular groove 83 adjacent the ports 82. It 
will be noted that it takes a very slight move 
ment of the tubular plug 15 to cut ofi:l the 
flow through the upper ducts 84 and 85 so 
that should the shi?table cutters for any 
reason stick or bind, av positive hydraulic> 
pressure is brought to bear to force the tubu 
lar plug downwardly. ' 

It is considered desirable to have the cup 
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washer 95 on the plunger 16 a suflicient dis 
tance above the tapered portion 89 so that 
when this is fitted in the tapered seat 80 at 
the top of the plug, that the cup washer will 
still have a bearing against the side walls 67 
of the sub 13’ and hence all of the hydraulic 
pressure from the pumps may be utilized to 
`force the plug and the shiftable cutters 
downwardly should the latter stick. How 
ever, this may not be always necessary, for 
in operation when the plug 16 is inserted in 
the drill pipe at the top, it is desirable to ' 
.run the mud pumps sufliciently opened up 
in order to force the plug 16 down quickly 
and to give a type of impact blow when the 
plunger seats in the tubular plug 16 and thus 
have the function of giving a ar to loosen the 
shiftable cutters' should they in any manner 
stick. It is to be understood that the free 
or open spaces as between the tapered portion 
106 of thefbody structure 69 ofthe plug will 
be packed with grease as will be any other 
free spaces, to prevent entrance of the slush 
ing mud and also of the cuttings from the 
formation in which the drill is working. A 
small wooden plug may also be placed in the 
lower portion 57 of the slots carrying the' 
shiftable cutters. These slots alsovhave an 
outwardly curled portion 111 to accommodate 
the built up cutting edge at the >bottom of the 
shiftable cutters. ` 

From the above description it will be seen 
that I have developed a comprehensive type 
of drilling appliance and also a novel meth 
od of drilling, in that a rotary drilling tool ' 
may be introduced into a well with the first 
set of cutters operating and when these cut 
ters become dull a second set of cutters may 
be brought into use without removing the 
first set of'cutters and without removing the 
drill tool and the drill string from the hole. 
VThe slushing fluid also plays an important 
part in the operation, this first has a flow 
from an upper position in the drill tool to the 
first set of cutters and then from a lowered 
position in the drill tool to the second set of 
cutters, and is prevented from by-passing 
from one set to the other so that the slushing 
mud will not flow through both sets of ducts 
at the same time. The slushing fluid also has 
an important operation in positively forcing 
the shiftable cutters downwardly and caus 
ing the expansion laterally of such cutters. 

It will'be noted that an important feature 
of my invention is that the second set of cut 
ters during the drilling operation by the first 
set are held in a position considerably above 
the bottom cutting edge of the first set~of1l 
cutters and also retracted inwardly from the 
walls of the hole so that the secondary cut 
ters are not subjected to a cutting actionv 
either on the bottom of the hole or on the 
sides of the hole, but when they are brought 
_into operative position they are positively 
forced downwardly and outwardly so that 
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thebottoms of the second cutters engage the 
bottom of the hole and also the side walls of 
the hole, thus maintaining the hole of a true 
side. 
Another important feature of my invention 

is that the secondary cutters are positively 
held upwardly into an inoperative position 
until they are brought into use and then 
after being forced downwardly and out 

10 wardly they are positively and rigidly held 
in this drilling position. y 
Another characteristic of my invention is 

that the slushing fluid first feeds directly to 
.the first set of cutters and when the second 

15 set are brought into use the fiow of the slush 
ing fluid to the first set is cut out and directed 
entirely to the second set. 
Another feature of my invention is that the 

second set of cutters cannot be brought into 
20 operation by the accidental dropping of for 

eign objects in the drill pipe or by solid ma 
terial being carried down by the slushing 
fluid and .blocking the passage of such slush 
ing fluid. ` ‘ 

Various changes may be made in the prin 
ciples of my invention without departing 
from the spirit thereof as set forth in the de 
scription, drawings and claims. ` 
I claim: ` 

3o . l. A drilling appliance comprising in com 
bination a string of drill pipe, a drilling tool 
having afirst set of cutters rigidly connected 
thereto, a second set of cutters downwardly 
and outwardly shiftably mounted on the 

35 tool, means to suspend thesecond set of cut 
ters out of operative position while the first 

« set is operating, a tripping device adapted 
to be introduced through a drill string and 
trip the means suspending the second set of 

5 

25 

40 cutters whereby the second set of cutters shift p 
downwardly into an' operative drilling posi- 
tion. 

2. A drilling appliance as claimed in claim 
1, the tripping device being adapted to be 

a forced downwardly by a slushing fluid, 
means to flow the slushing fiuid to the first 
set of cutters, means to shut off said fiow, and 
means to fiow the fiuid to the second set of 
cutters. 

3. A drilling appliance comprising a string 
of drill pipe, a tubular drilling tool having 
a first set of cutters rigidly connected there 
to, a Second set of cutters downwardly and 
outwardly slidably mounted in slots at the 

55 bottom of the tool to cut on the bottom of the 
hole made by the first set of cutters, a plug 
mounted in the tool and having means to 
suspend the plug in the tool, the plug hav 
ing means to non-shiftably retain the second 
set of cutters out of operative position, and a 
plunger insertable through the string of drill 
pipe into the tool, said plunger releasing the 
means suspending the plug to allow down 
ward movement of the plug and the second set 

65 of cutters. 

50 

4. A drilling appliance as claimed in claim 
3, the tool being constructed to allow lateral 
movement of the second set' of cutters, the 
said plug forcing said cutters outwardly 
laterally and forming a center support for 
the inward thrust of said cutters in opera 
tion. ' 

5. A drilling ’appliance comprising a drill 
ing tool having a first set of cutters rigidly 
connected thereto, a second set of cutters 
shiftably mounted ,in the tool and means to 
press the second set of cutters laterally out 
wardly to bring said second set of cutters into 

s , 

70 

operation on the'bottom and side walls of the ‘ 
hole "on dulling of the first set. 

6. A drilling appliance comprising in com 
bination a drilling tool having a first set of 
cutters rigidly connected thereto at the lower 
end, a second set of cutters shiftably mounted 
in the lower end of the tool, means to retain 
the second set of cutters out of operative 
position, while the first set is used for drilling, 
means to lower and to shift the second set 

80 

85 

of cutters~ laterally to bring them into posi- . 
tion for drilling on dulling of the first set, 
and co-actingstructures between the second 
set of cutters and the tool to carry the up 
ward thrust of the tools and means engaging 
the second set of cutters to take the inward 
thrust of said cutters.  ~ 

7. A drilling appliance comprising in 

90 

95 

combination a string of drill pipe, a' sub, a l 
drill tool, a first set of cutters rigidly con 
nected to the tool, a second set of cutters ' 
slidably mounted in the tool, a plug in the 
tool. means to non-shiftably suspend the plug 
in the tool, means on the plug to retain 'the 
second set of cutters out 4of operative posi 
tion, a plunger insertable through the drill 
ipe and the sub, means to flow a hydraulic 

fiuid through the pipe, the sub, the plug to 
the first set of cutters, the plunger having 
means engaging the sub to prevent flow of 
such fluid, the plunger at the same time en 
gaging the plug and releasing the suspend 
ing means, the hydraulic Huid being adapted 
to positively force the second set of cutters 
into operative position should said cutters 
stick to engage the bottom of the hole made 
by the first set of cutters. ' 
`8. A drilling appliance comprising in 

combination a string of drill pipe., a tubular 
drill tool having slushing> ducts therein, a 
`first set of cutters rigidly> connected to the 
tool, a second set of cutters shiftably mount 
ed in the tool, means to How a slushing 
Íiuid through an upper set of ducts in the 
drilling tool to the first set of cutters, means 
to bring the second set of cutters into opera 
tive position to engage. the bottom of thc 
hole made by the first set of cutters, means 
to cut ofi' the flow from the upper ducts and 
means to flow the fluid from a lower set of 
ducts to the second set of cutters, s’aid means 
preventing fiow of the fluid through one set 
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of ducts when the other set of ducts is in 
operation. . 

9. A drilling appliance comprising in 
combination a string of drill pipe, a sub, a 
drilling tool having a first set of cutters rig 
idly connected thereto 
cutters shiftably mounted in said tool, a 
plug in the tool having retaining means to 
hold the second set of cutters out of opera 
tive position, a plunger insertable through 
the drill pipes and the sub to engage the 
plug and by movement of the plug bring the 
second set of cutters into operative position, 
and means on the plunger engaging the sub 
to prevent upward shifting of the plunger 
and plug. 

and a second set of' 

1,879,226 p 

14. A drilling apparatus as claimed in 
claim 13, means to direct slushing fluid to 
the first set of cutters when said cutters are 
in operative position, means to utilize said 
hydraulic slushing fluid to shift the >second 
set of cutters into operative position, and 
means to shut ofi” the> fiuid from the first set 
and direct said Huid to the second set of cut 
ters when such cutters are brought into op 
erative position. 
In testimony whereof I have signed my 

name to this specification. 
EDWARD H. HEDDY. 
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l0. A drilling apparatus comprising a _ 
drilling tool having a first set of cutters and 
second set of cutters, means to shift the sec 
ond set of cutters downwardly and outward 
ly into drilling position after dulling of the 
first set of cutters, said drilling position of 
the second set of cutters engaging said cut 
ters with the bottom and the side of the hole 
made by the first set of cutters, and means 
to operate said second set of cutters without 
enlarging the diameter of the hole made by 
the first set, the said shifting means for the 
cutters being operable without withdraw 
ing the drilling tool from a well. 

11. A drilling appliance comprising in 
combination a rotary drilling tool having a 
first set of cutters rigidly connected there 
to, aV second set of cutters shiftably mounted 
on the tool, means actuated by a slu'shing 
fluid to shift the second set of cutters down 
wardly and outwardly into operative drill 
ing position after dulling of ~the first set, 
said second set of cutters when in the drill 
ing position engaging the bottom and sides ' 
of the hole made by the first set without 
enlarging the diameter of said hole, and said 
means being operative without withdrawing 
the tool from a well. l 

12. A drilling appliance as claimed in 
claim 11, a connection for flow of the slush 
ing fluid from the drill -tool to the said 
cutters, the flow to the first set of _cutters 
being shut off when the flow to the second 
set is established. . 

13. A drilling apparatus comprising a 
drilling tool having a first set of cutters, a 
second set of cutters, means t0 positively 
non-shiftably suspend the second set of cut 
ters in inoperative position, means to force 
said second set of cutters downwardly and 
outwardly to operate on the bottom and con 
tact the sides of the hole on dulling of the' 
first set and without removal of the first set 
from the tool or from the well, and means to 
positively retain the second set of cutters in 
operative position, the second set of cutters 
having bottom cutting edges to cut on the 
bottom of the hole within a circle cut by the 
first set of cutters. 
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