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This invention relates to well core-drills, and 
relates more particularly vto core catchers for use 
in core drills. A general object of the invention 
is to provide a practical dependable and effective 
core catcher of novel and improved construc 
tion. ' 

Core drills employed in well drilling for obtain 
ing samples of the earth formation are usually 
provided with core catchers for gripping the core 
to retain it in the drill when the drill is with 
drawn from the well bore. One form of core 
catcher that has gone into general use includes 
a ring shiftable inthe drill, and springs attached 
to the ring for yieldingly engaging the core and 
for carrying the core gripping slips. In some in 
stances, these springs are attached to the ring so 
that they are rendered inoperative by accumula 
tions of sand or cuttings, and so that they are 
often broken loose from the ring when subjected 
to heavy strains. In the common forms of core 
drills of the character mentioned, the inward 
movement of the springs or spring members is not 
limited and the slips carried by the members are 
sometimes engaged by’ the upper end of the core 

’‘ as it enters the drill so that the spring members 
are bent inwardly and broken, and prevent the 
further passage of the core into the drill. The 
upper end parts of the springs or spring members 
are intended to yieldingly engage the core to hold 
the core catcher against movement, and to bite 
into the core to aid in supporting it. The core 
catchers that have been introduced usually em 
body spt'ing members that are shaped so that 
they do not eiiectively bite into the core, and 
that are formed so that they engage the core 
with such force that the core catcher binds in 
the drill causing it to rotate therewith so that 
the spring members ,are subjected to excessive 
torsional strains which often break them. 
An object of the present invention is to pro 

vide a core catcher that is simple and sturdy in 
construction and that is operable to tightly and 
eifectively grip the core. 
Another object of the invention is to provide a 

core catcher that does not interfere with the 
passage of the core into the drill. 

It is another object of the invention to provide 
a core catcher having spring members that are 
effective in biting into the core when the drill is 
moved upwardly, but which do not press against 
the core with excessive force to cause the core 
catcher to turn with the drill so that they are not 
subjected to excessive torsional strains. 

It is another object of the invention to pro 

a scribe three typical embodiments of the inven 
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vide a core catcher that is not rendered inopera 
tive by accumulations of sand or debris. 

It is another object of the invention to provide 
a core catcher in which the core gripping slips 
have substantial inward movement when actu- 5 
ated and have comparatively small areas for con 
tacting with the core so that they’are operable 
to obtain ?rm, tight grips on the core. 
Another object of the invention is to provide a 

core catcher of the character mentioned in which 10 
the spring members are securely and effectively 
attached to the ring or body of the core catcher 
in a novel manner. In accordance with the pres 
ent invention, the spring members extend 
through slots in the ring or body so that the rivets 15 
are not ‘subjected to shearing forces and the heads 
of the rivets are countersunk so that they cannot 
be worn oif through engagement with the core. 
A furtner object of-the invention is to provide 

a core catcher of the character mentioned in 20 
which the inward movement of the spring mem- Y 
hers is limited so that the slips cannot be en 
gaged by the upper end of the core as it is enter 
ing the drill. 
Further objects and features of the invention 25 

will be better and fully understood from the fol 
lowing detailed description of .typical forms and 
applications of the invention, throughout which 
description reference is had to the accompanying 
drawings, in which: 

Fig. 1 is a vertical detailed sectional view of a 
more or less typical core drill illustrating one em 
bodiment of the present invention in an inopera 
tive position in the drill. Fig. 2 is an enlarged 
vertical detailed sectional view of the core 35 
catcher illustrated in Fig. 1. Fig. 3 is a trans 
verse detailed sectional view as indicated by line 
3-3 on Fig. 2. Fig. 4' is a transverse detailed 
sectional view of another embodiment of the in 
vention. Fig. 5 is a vertical detailed. sectional 40 
view of the core catcher illustrated in Fig. _4, and 
Fig. 6 is a vertical detailed sectional view of still 
another form of the invention.' 
,The core catchers provided by the present in 

vention may be used in di?erent makes and 45 
classes of core drills, it being understood that 
they may be modi?ed somewhat to adapt them 
for use in various types of drills. Throughout ' 
the following detailed disclosure, we will- de 

tion adapted for use in a more or less common 
form of core drill illustrated in Fig. 1 of the draw 
ings. The invention is not to be taken as lim 
ited or restricted to thespeci?c forms or appli 
cations about to be described, but is to be taken 55 
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as including any features or modi?cations that 
may fall within the scope of the claims. ~ 
The core'drill illustrated in the drawings in 

cludes an outer barrel l0, 9. bit head II, and an 
inner barrel l2 for receiving the core. The drill 
is adapted to be operated on the lower end of a 
string of drill pipe, or the like, and a suitable 
sub I3 is provided on the upper end of the outer 
barrel II! to facilitate the connection of the 
drill with the operating string. A sub or con 
necting member i4 is screw-threaded on the 
lower end of the outer barrel l0, and is provided at 
its lower end with a threaded pin l5. The bit head 
|| carries cutters l6 operable ‘to make an an 
nular cut in the earth formation. In the partic 
ular core drill illustrated in the drawings, the bit 
head‘ || includes a comparatively long tubular 
shank l1 and an enlarged lower portion l8 car 
rying the cutters IS. The pin I5 is screw-thread 
ed into a socket IS‘ in the upper end of the shank 
l1. The vertical opening I! in the shank I1 
has a downwardly and inwardly tapered por 
tion 20. 
The inner barrel l2 for receiving the core ex 

tends longitudinally through the outer barrel I0 
and is provided at its upper. end with a suitable 
valve 2| normally preventing the passage of cir 
culation ?uid into the upper end of the inner bar 
rel l2, and operable to discharge ?uid from the 
inner barrel during the passage of the core into 
the tool. In the particular drill illustrated in 
the drawings, the lower end portion of the inner 
barrel I2 is screw-threaded in the opening I! 
of the bit head shank and its lower end pre 
sents a downwardly facing annular shoulder 22 
in the upper portion of the opening I9. The 
shoulder 22 is spaced some distance above the 
tapered portion 20 of the opening. 
The form of the invention illustrated in Figs. 

1, 2 and 3 includes generally, a body 23 shiftable 
in the opening 19 of the drill, ?exible members 
or spring members 24 attached to the body 23, 
and slips 25 on the spring members 24 for grip 
ping the core. 
The body 23 is an annular or tubular member 

having a central longitudinal opening 26 adapted 
to pass the core. The body 23 is proportioned so 
that it is freely shiftable or slidable vertically in 
the opening I! of the drill and its opening 26 is 
of su?icient‘diameter to readily pass the core 
upwardly into the inner barrel l2. In accord 
ance with the invention, the body 23 includes 
an upper portion 21 and a skirt 28.- The upper 
portion 21 of the body has a ?at upper end 29 
adapted to engage the shoulder 22 and has a 
cylindrical periphery 90 for slidably ?tting the 
opening I9. The skirt 23 extends downwardly 
from the upper portion 21 and is preferably in 
tegral with the portion 21 as illustrated through 
out the drawings. In the preferred construction, 
the exterior of ‘the skirt 28 is tapered downward 
ly and inwardly to provide for a maximum ver 
tical movement of the core catcher. The upper 
end portion of the skirt 23 may be of consider 
ably less diameter than the body portion 21. 
The spring members 24 are provided to engage 

and bite into the core and to carry the slips 25. 
In accordance with the broader principles of the 
invention, there may be any suitable number of 
spring members 24 provided on the body 23. In 
the form of the invention being described there 
are four like spring members 24 attached to the 
body 23 at equally spaced‘points. The members 
24 are in the nature of ?at springs or leaf 
springs attached to the upper portion 21 of the 
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body at points between their ends so that they 
project from the upper and lower ends of the 
body 23. In accordance with the invention the 
spring members 24 extend through vertical slots 
or recesses 3.0 in the periphery of the upper 
portion 21 of the body. The inner walls of the 
recesses 30 are preferably inclined downward 
ly and outwardly, and the ?at inner sides of the 
spring members 24 seat against the inclined walls 
of the recesses. The opposite edges of the spring 
members 24. engage the vertical side walls of the . 
recesses 30 so that the spring members have no 

" tendency to twist or rock. Blocks 3| are ar 
ranged in'the recesses 30 and have inclined in 
ner sides 32 seating against the spring members 
24. The outer sides of the blocks 3| are pref 
erably ?ush with the periphery 90 of the upper 
portion 21 of the body. Connecting members 
in the form of rivets 33 extend through radial 
or horizontal openings in the portion 21, mem 20 
bers 24 and blocks 3| to attach the spring mem- , 
bers and blocks to the body. It is a feature of 
the invention that the heads 34 of the rivets 33 
are countersunk in the body" and blocks 3| so 
as to be ?ush with the walls of the opening 
26 and with the periphery of the body. The 
heads 34 of the rivets, in being counter-sunk, 
cannot be engaged by the core or the walls of the 
opening I 9 of the drill. The rivets 33 very secure 
ly and effectively attach the spring members 24 
to the body 33 and the spring members 24 in 
?tting the recesses 30, are positively held against 
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twisting or rocking so that the rivets are not. 
subjected to excessive shearing forces. 
The spring members 24, in being clamped be 

tween the inclined inner walls of the recesses 30 
and the inner sides 32 of the blocks have their 
upper portions 35 inclined upwardly and in 
wardly. The portions 35 of the spring members 
24 projecting upwardly from the body 23 are op 
erable to yieldingly engage the core to hold the 
core catcher against movement during the drill 
ing operation, and when the drill is raised, and 
are operable to bite into the core upon continued 
upward movement of the drill. The extreme up 
per end parts 36 of the spring members 24 are 
bent inwardly and upwardly at a greater angle 
than the portions 55. In accordance with the 
invention, the upper portions 35 of the spring 
members 24 are bifurcated or split, each having 
a ‘vertical cut or slot 31 extending downwardly 
from its upper end. The cuts or slots 31 divide 
the upper portion of each spring member 24 into 
branches A and B. The two fl. "ks or branches 
A and B of each spring member, in being free 
to bend or ?ex independently of one another, are 
more ?exible than the remaining portions of the 
members 24. 

It will be apparent that the width and‘length 
of the cuts or slots 31 determines the ?exibility 
of the branches A and B and that where it is 
desirable to have comparatively stiff or rigid 
branches for engaging the core, the slots 31 may 
be narrow, and where it is desirable to have more 
?exible branches, the slots 31 may be compara 
tively wide. It is a feature of the present inven 
tion that the upper ends 38 of the branches A 
and B are bevelled or pointed so that they are 
adapted to effectively bite into the core when the 
drill is raised to break the core loose from the 
formation and remove the core from the well. 

The portions 39 of the spring members 24 pro 
jecting downwardly from the upper portion 21 of 
the body carry the slips 25, and are adapted to 
?ex inwardly through vertical slots 40 in the skirt 
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28. The lower portions’ 39 of the spring members 
are preferably of equal length, and the slips 35. 
are attached to their‘ lower ends at points below 
the lower edge of the skirt 28. In the embodiment 

’ of the invention being described,v the lower por 
tions 39 of the spring members are normally sub 
stantially vertical as illustrated in Figs. 1 and 2 
of the drawings. The slots 40 are in radial and 
vertical alignment with the recesses 30 and are 
sufficiently wide to readily receive the spring 
members. The invention includes means for lim 
iting the inward movement of the lower por 
tions 39 of the spring members 34. Stop pro 
jections or'stops 4| are provided on the opposite 
vertical walls of the slots 40 and are adapted 
to be engaged by the portions 38 of the spring 
members to limit the inward ?exing of the said 
portions. The stops 4| may extend downwardly 
from the upper ends of the slots 40 and prefer 
ably terminate at points spaced above the lower 
ends of the slots. The outer sides 42 of the stops 
4| are inclined downwardly and inwardly to per 
mit free inward ?exing of the lower portions 39 
of the spring members and thus allow the slips 
25 to come into effective gripping engagement 
with the core. 
The slips 25 carried on the lower end portions 

39 of the spring members are operable through 
cooperation with the tapered portion 20 of the 
drill opening to move inwardly to grip the core. 
The slips 25 are attached to the lower end por 
tions 39 of the spring members at points spaced 
below the lower end of the skirt 28. The outer 
sides 43 of the slips 25 are inclined downwardly 
and inwardly and are transversely‘ rounded to 
effectively cooperate with the tapered portion 20 
of the opening in the'drill. Recesses or slots 44 
are provided in the outer sides of the slips 25 to 
receive the lower end parts of the spring members 
24. Rivets'45, or the like, attach the slips 25 to 
the spring members 24. Core gripping teeth 46 
are provided on the inner sides of the slips 25. 
The slips 25 may be comparatively short and nar 
now to present a comparatively few gripping 
teeth 46 for gripping the core that are adapted 
to obtain ?rm dependable holds on the core. 

It is believed that the utility and practicability 
of the embodiment of the invention illustrated in 
Figs. 1, 2 and 3 of the drawings will be readily 
apparent from the foregoing detailed description. 
During the drilling operation, the branches A and 
B at the upper ends of the spring member 24, 
yieldingly engage the core to hold the core catcher 
against rotation and to yieldingly resist down 
ward movement of the core catcher so that the 
shoulder 22 engages the upper end 29 of the body 
as illustrated in Fig. l of the drawings. As the 
core passes into the drill, the slips 25 remain 
outwardly against the walls of the opening l9 
and do not interfere with the upward passage 
of the core. The stops 4| effectively limit the 
inward ?exing of the spring members 24 so that 
the spring members have only restricted inward 
movement, such movement being insu?icient to 
permit the slips 25 to foul the core. 
When su?icient core has been taken and it is 

desired to break the core loose from the forma 
tion, the drill is raised causing the tapered por 
tion 20 of ‘the drill opening to cooperate with the 
slips 25 and force the slips inwardly. During 
this initial upward movement of the drill the 
pointed branches A and B at the upper ends of 
the spring members engage the core to resist up 
ward movement of the core catcher and thus 
insure e?ective cooperation between the slips 25 

and the, tapered wall 20. Continued upward 
‘movement of the drill results in the core being 
broken away from the formation. The slips 25 
and the pointed branches A and B at the upper 
ends of the spring members are e?ective in re 
taining and supporting the core in the drill. 
The spring members 24 in being counter-sunk 

in the recesses 30 are e?'ectively supported against 
lateral and torsional strains. The upper end 
portions 35 of the members 24 are adapted to 
engage and-partially support the core while the 
slips 25 on the lower ends of the spring members 
grip and engage the core so that the spring mem 
bers are subjected to direct vertical or longitu 
dinal strains and minimum shearing forces are 
put on the rivets 33. The comparatively short 
skirt 28", while effectively guiding the spring mem 
bers 24, allows a maximum inward gripping move 
ment of the slips 25. The slots 40 provide for 
considerable inward movement of the lower por 
tions 39 of the spring members, which inward 
‘movement is limited to the stops 4| so that the 
slips 25 cannot catch on the upper end of the 
core. The slots 40 prevent sand or debris from 
accumulating under the lower portions 390i the 
spring members so that the core catcher is not 
made inoperativeby the presence of sand, or the 
like. The upper end portions 35 of the spring 
members 34 may be provided with cuts or slots 
31 of suitable width to give them the desired 
?exibility. The split ?exible upper portions 35 
of the spring members engage the core with only 
su?icient pressure to properly resist movement of 
the core catcher and do not exert heavy forces 
on the core which might cause the core catcher 
to bind in the drill and rotate with the drill. 
The embodiment of the invention illustrated 

in Figs. 4 and 5 of the drawings includes a body 
6|], spring members 6|, and slips 62 carried by 
the spring members. 
The body 60 is an annular or tubular member 

including an upper portion 63 and a skirt 64. 
The opening 65 in the body 60 is of round cross 
section and extends completely through the body 
from one end to the other. A plurality of cir 
cumferentially spaced slots or recesses 66 is pro 
vided in the periphery of the body 60. The inner 
walls 61 of therecesses 66 are inclined down 
wardly and outwardly. The skirt 64 may be iden 
tical with the skirt 28 described above, that is, it 
may have vertical slots 68 in alignment with 
the recesses 66, and may have a downwardly and 
inwardly tapered exterior. 
The spring members 6| and the slips 62 are of 

the same construction and operation as the spring 
members and slips included in the form of the 
invention illustrated in Figs. 1, 2 and 3. The 
embodiment of the invention illustrated in Figs. 
4 and 5 of the drawings provides a modi?ed or 
alternate means of attaching the spring mem 
bers 6| to the upper portion 63 of the body. The 
spring members 6| extend vertically or longi 
tudinally through the recesses 66 and their inner 
sides seat against the inclined inner walls 61 of 
the recesses. An annular member or ring 59 
surrounds the upper portion 63 of the body 60. 
Connecting members or rivets 10 extend through 
openings in the ring 69, the spring members GI, 
and the body portion 62, to attach the ring and 
spring members to the body. The heads ‘H of 
the rivets 10 are counter-sunk in the walls of 
the opening 65, and in the periphery of the ring 
60. The upper end 12 of the ring 69 is prefer 
ably ?at so as to cooperate with a downwardly 
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4 
or periphery of the ring is cylindricalto slide 
in the opening of the drill. The ring 69 operates 
to positively retain the spring members 6| in their 
proper positions in the recesses 66 and carries 
the outer portions of- the rivets ‘Ill. The opposite 
vertical edges of the spring members 6| engage 
the side walls of the recesses 66 so that the spring 
members are effectively held against turning and 
lateral movement. 
The form of the invention illustrated in Fig. 6 

of the drawings includes a body 80, spring mem 
-bers 84 attached to'the body, and slips 8! for 
gripping the core. 
The body 80 includes an upper portion 83 and 

a reduced skirt portion 84 identical with the skirt 
28 described above. In accordance with this em 
bodiment of the invention, a plurality-of spaced 
slots or recesses 85 is'provided in the interior 
of the upper portion 83. The recesses 85 have 
outwardly and downwardly inclined outer walls 
and the spring members 8| seat outwardly against 
these inclined walls. The vertical slots 86 in the 
skirt 84 for allowing inward ?exing of the spring 
members 8!, are in vertical alignment with the 
recesses 85 and their upper ends join the lower 
ends of the recesses. The spring members 8| 
extend vertically through the recesses 85 and pro 
ject downwardly into the slots 86. Rivets 8'! at 
tach the spring members 8| to the portion 83 
of the body. The heads on the inner ends of the 
rivets 81 are held in the recesses 85 so that they 
do not project into the core passing opening of 
the body while the'heads on the outer ends of the 
rivets are counter-sunk to be ?ush with the pe 
riphery of the body. The construction and op 
eration of the spring members 8| and slips 82 
are identical with those of the spring members 
24 and slips 25 included in the form of the in 
vention illustrated in Figs. 1 to 3 of the drawings. 
The spring members 8| are held in the recesses 
85 so that they are effectively held against lateral 
movement and twisting. 
Having described only typical preferred forms 

of our invention, we do not wish to limit or re 
strict ourselves to the speci?c forms or applica 
tions herein set forth, but wish to reserve to 
ourselves any variations or modi?cations that 
may appear to those skilled in the art or fall 
within the scope of the following claims: 
Having described our invention, we claim: 
1. A core catcher including, a body, a ?exible 

member attached to the body and projecting from 
the opposite ends thereof, one projecting end 
portion of the member being longitudinally split 
into two branches, the ends of said branches be 
ing pointed to bite into the core, there being a 
longitudinal slot in the body to permit the other 
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end portion of the member to be bent inwardly, 
and a slip on the said other end portion of the 
member to grip the core. 

2. A core catcher including, a body, a ?exible 
member attached to the body and projecting 
from the opposite ends thereof, one projecting 
end portion of the member being longitudinally 
split into two branches to render it more ?exible 
for contacting the core, there being a longitu 
dinal slot in the ‘body to permit the other end 1 
portion of the member to be bent inwardly, a 
stop on the wall of the slot for limiting inward 
movement of the said other end portion of the 
member, and a slip on the said other end por 
tion of the member to grip the core. 1 

3. A core catcher including, an annular body 
having an upper portion and a downwardly ex 
tending skirt,‘ there being a vertical slot in the 
interior of the upper portion and a vertical slot in 
the exterior of the skirt having its upper end 2 
joining the ?rst mentioned slot, and a ?exible 
core engaging member extending through the 
slots and projecting from the ends of the body 
to have core engaging parts at its ends above and 
below the body. 

4. A core catcher including, an annular body 
having an upper portion and a downwardly ex 
tending skirt, there being a vertical slot in the 
interior of the upper portion and a vertical slot 
in the exterior of the skirt having its upper end ; 
joining the ?rst mentioned slot, a ?exible member 
attached to the upper portion of the body and 
extending through said slots to project from the 
ends of the body, the projecting upper end of 
the member being adapted to engage the core, 
the ?exible member being adapted to be bent in 
wardly through the second mentioned slot, and 
a core engaging slip on the lower end part of 
the ?exible member. 
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5. A core catcher including, an annular body 40 
having an upper portion and a downwardly ex 
tending skirt, there being a vertical slot in the 
interior of the upper portion and a vertical slot 
in the exterior of the skirt having its upper end 
joining. the ?rst mentioned slot, a ?exible mem 
ber attached to the upper portion of the body and 
extending through said slots to project from the 
ends of the body, the ?exible member being 
adapted to be bent inwardly through the second 
mentioned slot, the upper end portion of th 5 
?exible member being split into two branches, 
the upper ends of said branches being pointed 
to bite into the core, and a core engaging slip on 
the lower end part of the ?exible member. 

I) 

55 
JOHN H. HOWARD. 
ALFRED C. CATLAND. 


