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In drilling deep wells through faulty for 
mation with the usual “fish tail” or disk bits 
considerable difficulty has been experienced 
informing a straightbore, especially so when 
the bit contacts with a fault‘of gradual in 
clination, the tools tend to follow the fault 
and insome instances the bore becomes so 
much out of plumb as to’prevent bailing op 
erations. Y 

The primary object of this invention is to 
provide a bit for rotary well drilling which 
will maintain a straight bore. ‘_ 
Another object of this invention is to pro 

vide a bit that will not accumulate mud or 
become ( so called) balled up. _ 
A further object of this invention is to pro 

vide a bit having a combined scraping and 
chopping action. _ . 

Other objects and advantages ‘will subse 
quently appear from the following descrip 
tion ofthe accompanying drawings in which: 

Fig. 1 is a sectional view through a well 
showing the improved bit in side elevation 
therein, parts being broken away and shown 
in section; 

Fig. 2 is a view similar to Fig. 1 showing 
the rotating portion of the bit after it has 
been turned one quarter revolution from the ' 
position ‘shown in Fig. 1; . 

Fig. 3. is a vertical sectional view taken 
through the bit; _ _ 

Fig. 4 is a sectional view taken on line 4_4 
of Fig. 3 in the direction indicated by the 
arrows; , 

Fig. 5 is a transverse sectional view taken 
on line 5_5 of Fig. 3; ' 

Fig. 6 is a transverse sectional view taken 
on line 6_6 of Fig. 4;>  ` 

Fig. 7 is a sectional view of the lower end 
of the bit taken on line 7_7 of Fig. 1. 
Referring to the drawings, the shank or 

rotating portion of the bit is designated at 
10 and is provided at its upper end'with a 
threaded portion of pin 11 adapted to thread~ 
edly engage the drill collar 12 of the drill 
pipe. The shank is cylindrical from the pin 
11 downward to an enlarged head or stock 
14 which serves to carry a plurality of blades, 
in the present instance four, two of which 
are rigidly secured to the stock as indicated 

l 

at 16, while the other pair 18 is mounted for 
vertical reciprocating movement in the stock 
hereinafter referredto as “chopping blade”. ` 
Preferably the pairs of rigid blades 16 and 

the reciprocating blades 18 are oppositely 
disposed and set in the stock at right angles 
to the rigid blades in order to evenly space 
the blades. Each of the rigid blades'16 are 

_ mounted in a recess 20 formed in the Vstock 14 
andare held in place by rivets 21, the upper 
ends 22 of the blades engage the horizontal 
face 23 of the recess, thereby relieving any 
strain on the rivets. If desired the rigid 
blades may be formed integral with the stock 
14 in a similar manner to the usual “fish tail” 
bit construction. ’ ` _ 

Oppositely disposed grooves 24 " ` are 
formed ,inf the shank and'stock which are 
_adapted to receive sliding keys 26 to which 
are secured the chopping blades 18 as clearly 
shown in Fig. 3. The blades 18 are secured 
to the keys 26 by screws 27, the keys having 
tongues resting in recesses 28 formed in the 
blades in order to prevent shearing of the 
screws 27. The lower ends 29 of the keys 
and the inner faces 30 of the blades arev en 
larged at 32 to prevent any outward dis 
placement. The grooves are also enlarged 
at their lower end to receive the enlarged 
port1ons~32. _ . 

' In order to actuate the chopping blades 
a plurality of cams 34 are formed on the up 
per ends'of a relatively stationary collar 3'5, 
which> cams areengaged by lugs 36 on the 
upper ends of the keys. The collar 35 is 

_ held against rotation by oppositely disposed 
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wings 38 pivotally mounted at 39 in recesses ‘ 
40 _and urged outwardly by « expansion 
springs 42, the wings carrying disks 43 
which engage the formation as, shown in 
Fig. 1 and thereby preventing rotation of 
the collar. . i  

For purposes of assembly the collar ̀ 35 is 
formed in halves and secured together by the 
pivot pin 39 and bolts 41. The lower face 44 
ofthe collar 35 engages the face 45 on the 
shoulder\46 of the shank 10 and is held 
against upward movement by an expansion 
coil spring 47, the lower end of which en- . . 

10o gages a washer 51 resting on the lugs 36 of 
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the keys, while the upper end contacts with 
'  a tension adjusting nut 48 threaded at 49 on 

, the upper'end of the shank 10, the spring be 
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ing protected by a sleeve 50. _. 
When lowering the bit through the casing 

the wings 38 are collapsed and rest in the re 
cess 40 andare automatically expanded to 
engage the formation by action of the 
springs 42 when the bit is below the lower 
end of the casing; likewise when it is neces 
sary to pull the string of drill pipe out of 
the hole the wings will be returned to col 
lapsed position by the inclined faces 38a of 
the wings 38 engaging the lower end of the 
casing. 

Circulation throughout the bit is pro 
vided for by a bore 52 extending through" 
the bit from. which extend lateral openings 
54 adapted to discharge iiuid between the 
stationary and chopping blades, a portion 
of the circulating fluid discharging down 
wardly through a port 55 located in the cen 
ter of the lower end'of the shank and com 
municating with the bore 52. Cutters ' -58 
formed yof hardened metal are secured to the 
lower end of the blades 16 and 18 respective 
ly, and are .preferably formed with a plural 
ity of cutting edges 6U. ' 
During drilling operations» the weight of 

the drill pipe (which is lowered in the usual 
manner in rotary drilling) will be carried by 
the rigid blades 18 which function in the same 
manner as the usual “fish tail” bit. As the bit 
is rotated the choppin blades will be raised 
by the lugs 36 on the eys engaging the ‘in 
clined face 34“ of cams 34 on the stationary 
collar 35 then forced suddenly downward 
by the action of the spring at the moment the 
lugs pass over the apex of the cams, thus rap 
idly reciprocatin the chopping blades. 
The chopping ê 

i vertical cut in the formation and also prevent 
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mud fromaccumulating on the rigid blades. 
By employment of the improved bit due to 
the action of the choppin blades the revolu 
tions of the bit may be re uced. 
Iclaim: ‘ 

1. A drilling bit comprising a shank, a 
plurality of blades rigid with said shank, a 

50 plurality of chopping blades carried by said 
shank and vertlcally slidable thereon, a col 

« lar on said shank having a plurality of cams 
. thereon, keys»v connected to said chopping 
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blades adapted to engage the cams on said 
collar for reciprocating said chopping blades, 
wings pivotally connected to said collar at 
their upper ends and springs- engaging said 
wings and collar adapted to expand said 

lades provide a downward ~ 

in grooves formed in said shank and stock, a 
collar on said shank resting on a shoulder 
on the upper end of the stock, cams on the up 
per end of said collar, a key connected to each 
chopping blade slidable 1n grooves on said 
shank and stock, lugs on the upper ends of 
said keys adapted to engage the cams on said 
collar, an expansion spring encircling >said 
shank and engaging the lugs on said keys, 
and means carried by said collar adapted to 
hold said collar a ainst rotation. 

3. A drilling _it comprising a shank, a 
plurality of blades rigid with said shank, a 
plurality of chopping blades carried by said 
shank and vertically slidable thereon, a col 
lar on said shank having a plurality of cams 
thereon, keys connected .to' said chopping 
blades slidable in grooves on said shank hav-` 
ing lugs on their upper ends adapted to cn 
gage the cams on said collar, and lneansfor 
holding the lugs on said keys in engage 
ment with the cams on said collar. 

4. A drilling bit comprising a shank, a plu 
rality of blades rigid with said shank, a plu 
rality ofl chopping blades carried by said 
shank-and vertically slidable thereon, a collar 
on said shank having a plurality of' cams 
thereon, keys connected to said chopping 
blades slidable in grooves on said shank hav 
ing lugs on their upper ends adapted to en 
gage the cams on sal collar, means for hold 
ing the lugs on said keys in engagement with 
the , cams on said collar, wings pivotally 
mounted «on Said collar, disks carried by said 
wings, and expansion springs adapted to 
forceV said wings radially outward to bring . 
the disks on said wings into engagement with 
the walls of the well bore. in order to hold 
said collar against rotation. 
In testimony whereof I añix m signature. 

’ JOHN H. Y ISHOP. 
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Well bore in order to hold said collar against 
rotation. 

2. A drilling bit comprising a cylindrical 
shank having an enlarged stock on the lower 
end thereof, a pair of rigid blades carried by 
said stock, a pair of chopping blades slidable 
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