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To all whom 1T may concern:

e 16 known that I, Avrrep . Hugem,
2 citizen of the United States, residing at
Coraopolig, 1n the county of Alleﬂhem* and
State of Pennsylvania, hm"e invented cer-
tain new and u@eful improvements i Un-

(]"’"1 reamers; ana I do hereby declare the fol-

lowing to be a full, clear, and exact descrip-
tion of the 1111‘@1‘%1011 such as will enable
others ckilled in the art to which it apper-
tains to make and use the same.

My 1nvention relates to the construetion
of that class of devices known as under-
reamers, :shlm are employed for enlarging
the bore of Artesian and like drilled ellﬂ
where casing 1s used and the tool 1s intro-
clirced and unhdmﬁm through the casing.
In this class of devices, the reaming blts
snould net only be go Cennectﬂd to the stock
or mandrel as to be expansible and collapsi-
blﬂ but the connections should be such as
wiil permit the ready removal of the bits
for bh-f‘ilpe_‘ﬂlﬂg when required. The bits and
therry 51‘11)1301'ts onn the mandrel or stock
should also be of a character Which wiil 11-
sure the integrity of the bits and their con-
nections when st b]eeted to the severe shoeks

and strains of service, while the tool as a |

whole should be of such a character that it
will readily free itself from sand and silt
when 1t 1s desired to withdraw said tool from
the well. The preferred form of this class
of tools 1s one wherein the bit-stock or man-
drel 15 provided with bit-slots having in
their Jateral walls ways for retaining Cand
gunding the bits, abutments to Supp()lt the
hits z‘afmm‘;t shocks when in service, and a
distance block to maintain the bits 1 an ex-
panded or operative position. To such a ma:
drel or stock the bits are slidingly connecte 1
and are actuated by a spring tmounh the
medimin of a cross-key or bar the ends of
which enter slots in the tangs of the bits.

In service several points of wealness have
cdeveloped in the present constructions of
underreamers, leading,
of the bits in the well and expenewe fishing
operations to remove saild bits and thus re-
claim the well. Among the most important
of these defects are: WE‘,‘II{HGSS ot the stock
adjacent to the bit recelving guide-ways
formed therein; weakness of the bit-shanls
due to slottmg the same for the reception
of a cross-key connecting the bits with the
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ctuating spring; and defects in the form of
o distance block and bits which prm*ent
he cavity of the stock from readily freeing
1t%11 from sand and silt when the tool is

withdrawn from the well. This latter de-
fect offen causes the tool to stick and neces-
sitates Lho use of drill jars which, on ac-
count of the packing of the sand, are apt to
(eform or shear off the key or break the bit-
shank, and cause the Ioss of one or more of
the bits in the well.

1o overcome these several defects in un-
cerreamers 1s the object of my present in-
vention. |

Yo effect the reinforcement of the stock at
the points wheve the lateral strains from the
b1t are resisted, I bevel the outer walls of
the bit ways, so that said outer walls shall
form an obtuse angle, whereby an Increase
1n the body of metal of the stock 1s eifected
and the depth of the ways may be reduced;
and such a construction embodies one fea
ture of my mvention.

To sﬂire(,t the reinforcement of the bit-
shanks I Olsbenqe with slot and key connee-
£10nS bem*eﬂr the bits and the actuating
spring and in lieu thereof employ a solid bit
shank with an lmmrdiy projecting over-hang
which 1s adapted to engage a 2 bit-block that
1z interposed between the bits and the actu-
ating spring, whereby not only is the body
of metal in ‘the bit- shank increased at the
point most liable to suffer fracture, but the

searing and support of the bit on the abut-
ment of the stook 15 also greatly Increased:
and such a constrnction embodies a second
feature of my invention.

Yo effect the ready clearance or discharge
of sand, etc., from the cavity of the stock

vhen withdraw g the tool from the well,
the top of the distance-block is inclined and
the latera) wails thereof are tapered down-
wardly, whereby jarring operates to dis-
place lmer*ﬂ]y any sand which may have ac-
cumulated in' the stock cav_lty and to permit
1ts easy escape through the spaces between

1
N

. the bits and the Slde walls of the distance

?310(3_-1. saicl spaces, on account of the taper-
1ng form of the said distance block, afford-
1110 increased opportunity for the egress of
the sand as the bits slide downwa rdly : and
such a construction embodies a third fea-
ture of my invention.

There are other, minor, features of inven-
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tion, embracing particular combinations and
fm*i;me:; oif elemental construction, all as
W 111 heremaiter more iully appear.

In the drawings chosen for the purpose oi
1iustrating my inve *ﬂtlouf, the scope Whereof
1S pmmed out 1n the claims, figure 1 18 g
ionmtmhml central section of the p1t-s .dteck
snowing the bits in side elevation, m an ex
p.-mdeﬂ or operatlve position. T:w 218 &
similar view of the lower end of the bil-
stock, the reamer-bits being in the position
they OCCUpPy when being introduced in or
withdrawn from the casing; fig. 3 1s a lon-
ogrtudinal central section of the lower end of
thﬂ bit-; 'i:%k taken in a plane at right an-
oles to g, 25 Wig, 4 15 & transverse “section
0Jf the bits and mt ftock or mandrel, taken
in the plane of ¢
is a transverse Secti011 of the deviee, tﬂl{en
in the plane of the line 5—5, Hg. 1; Kig.

15 a detaill perspectﬁve view of the b1t bloclx,
and if1g. 7 18 a detail }empectw view of
the upper end of the bit-shanlz, showing the
overhang thereof Wmch engage the bit-
biock.

Liake symbols refer to hike p,-.:.,}ta wherever
they ocecur.
1 will now nroceed to describe my inven-
tion more rully so that others skilled 1n the
art to which it appertains may apply the
same.

In the drawings, A 1ndicates the bit-
stock, B the ream ing bits which are slid-
imgly arranged in d“ie bit slots @ of the stocls,

C o tension s spring for actuating the bits,

s
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ways, which taper or deciease 1 width from
helow upwaro are formed with the beveled
walls 5%, or sc that the outer walls of the

ways Torm an obtuse angle, such a construc-

- tion resulfing 1n an increased crOss-section

- of metal in the stock at the points where the

- the bitg ax

and D a bit- b]oeh tor connecting the bits

with the bit-actuating SPLIH% C.

The bit-stock or m: mdi ci A 18 provided
with a central bore 1 for the reception of
the bit actuating spring C, the lower por-
tion of said bore being of fmﬂlmem diame-
ter to accommodate the srrm but the up-
per portien thereot being prelel a.b]_y folmaé

vith decreased diameter, as at 12, {o thus
form a shoulder 1" for th e support of a bolt
by which the bit actuating tension spring is

anchored to t 1& bit-stock.

The stock A at its lower end
versely and ‘”eiilmlh
laiei al glots @ for ﬂe reception of the tangs
of the bits 3, and ¢ aleo form the distance
blocik 2 io Q}ILuildiﬂﬂ the bits and main-
taining them 1 operative poc:»l{mu ‘This
]0‘{111’1{1 Of th steck alse results in {(}T‘mmﬂr
thereon upoen or 11111@1" shutments 3 swhich
SEIVEe as bemmm for the apper ends of the
bits. On the lower end m the stock arve
formed the abutments 4 for the lateral
shoulders of the bits. The bits, therefore,
are ﬁlg‘nﬁy and solidly supported by the
stock A not only at their upper encls but also

d] acent to ihew emtmﬁ edoes.

Formed in the lateral walls of the bit-
slots of the stocit a,m Wf‘i‘;f% 5 for the guid-
ance and lateral support of the bits. These

18 trans-

‘1(3‘3‘({‘{1 {0 “’Im‘m the

_—— e, nEm e —

lateral strain of the bits 1s to be resisted.
and also enabling the depth of saxd ways ox
recesses to be d@cr' ased.

In order to cause the lateral displacement

of any fine sand or like matter which may
accumulate in the cavity of the stock, the

- top surface of the distance block 2 1s ¢ sloped

OT" 111{3111’1@4:{ as af 2%; and in orcer to Hro-
vide for the chcschm oe of the dl‘:‘ placed sand
the 1*‘1101"‘1] surfaces of said distance block
are tapered downwardly and inwardly, as
at 90 go that as the bits de%{md m the col-

lapse edl position, as shown 1 #1g. 2, a clear-

ance channel will be formed between the
h nks of the bits and the lateral sur faces
of the distance block. The lower suriace of

the distance block may be flat 1f desired.
The bits B have the usual lateral shoul-
ders or abutments 6 which engage the abut-
ments 4 on the lower end of the stock A and
are provided with lateral ribs 7 on the { Can o
# which enter the ways 5 1n the lateral w alls
of the bit slot « of the stock., The ribs 7
are beveled to (‘*{.:11@5})0}1(1 with the bevel 5®
n the wall of the way 5, or g ude I'GCesS.
The interior faces of the shanks of the bits
are cut baek or recessed., as at 8. to o CCOMTNO-
date the intermediate distance block 2 when
¢ drawn dmﬂ*n and C(:a”ﬂpcwt, i
i1 Caieﬂ m g, 2 of the drawing, and the
apper ends of the ‘)1*9 project mward te
‘fm’*m shoulders or ove Ll‘ﬁﬂ‘ﬂ*% 9 which, when
e bits are in position in the steelz, extend
over and engage ‘Lho b]'l‘ block D. Upon the
upper aad inner end of each bit-she mk is a
projection or nij }ple 9* which corresponds
with the diameter of the spring receiving
ore of the stock. FPhese 111}. ymles are adapted
and intended to enter snid bore 1 and assist
1m %'nppovﬁnr“ the bit HE;MH%L lateral strain
and displacement when 1 opers Hion.  Fhis
construction of the bits not only leaves the
bit tangs selid and theverore better adapied
ed to vesist strains or cx ughing rorce, bt

also materially 1mereases Mﬁ Dearing are
ot the Jpper endg of U}L vits on the Lr‘f-
nents 3 of the stock o mm:1 1o surtaces of
sald overhangs 9 are 1}1:’11 rably hollowed

out shohtly, but may be per u;c*tijr plain or

flat 1t de%ued while their inner fTaces are
vertically reces c:ed or slotted, as at 9 Zor

the reception of the stem 10 of the bit
bloclz D.

) 1ndicates ﬂw bit - block which is of
shghtly less width than the width of the
bit-slot @ 1 which 1t moves, the area of the
under surface of the bit-bloclk being approxi-
mately that of the cross section of that por-
fion of the slot 1n the stock intermediate of
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the reamer bits.
with a flat bar stem 10 having at its upper
end an elongated eye or slot 10* for the re-
ception of a hook on the lower end of ten-
sion spring C

_ P N
D and eye 10%, preferably at the bottom of
the eve, the stem 10 is provided with an en-
lavgement or collar 11, the function of which
1s to cause the bits B to-descend uniformly
1n case one bit should stick or for anv reason

tend to lag behind the other.

Lhe spring O, by means of which the bits

B, B are held in place on the abutments 3

and 4 when the underreamer is in operation,
i5s provided at its lower end with suitable
means, such as a hook ¢, for engaging the
pit-block D, and said spring is preferably
anchored at its opposite end on the stock A
by means of an internally threaded plug or
nut 12% and a threaded bolt 12, the head
12" of which engages the shoulder 1% in the
ipper end of the bore of the steck A.

in assenbling the elements of the under-
reamer the hook ¢ on the lower end of the
tension spring C is entered in the eye 102 of
the bit block D, and the spring is inserted
1 the bore 1 of the steck A. The spring
15 then anchored at its upper end to the
stocic by means of the bolt 12 and plue 12
the spring € having been thus anchored on
the stock the bit-block D is drawn down
until the eve 10* emerges from the bore 1
ot the steck into the bit-slot ¢ thereof and a
rod 1s passed through said eye below the
hook ¢ to hold the spring extended. The
bits B, B are next inserted in the bit-slots «,
« 1rom below, so that the ribs 7 on the bit
shanks # shall enter and pass up in the ways
H. When the upper ends of the bit shanks
have reached the lower face of the bit-block
D, the upper ends of the bit-shanks ¢ ave
tlted cutwardly, which the lateral play of
the mbs 7 1 the ways 5 permits, until the
over-hangs 9 pass the bit-block D, after
which the bits may be tilted inwardly until

the over-hangs 9 thereef extend over and en-

gage the said bit-block. Thereafter, upen
withdrawing the rod which has been passed
through the eye 10* of the bit block stem 10
to retain the spring C extended, the reaction
ot the spring will draw the bits BB, B up-
ward until the upper ends of the tangs ¢
rest solidly on the abutments 8 of the stock
and the shoulders 6 engage the abutments 4
on the lower end of stock A. In this move-

ment of the bits the nipples or projections |
* on the upper ends of the tangs, enter the

bore 1 of the stock, in which position they
aftord support for the bits during the opera-
tion of the teol, and also resist the inward
movement of the bits resulting from wear
ot the cutting edges thereof. -

When 1t 1s desired to introduce the tool
into the casing the bits are drawn down into

the pesition shown in Fig. 2 of the drawing, |

intermediate of the block

3

The bit-block is provided | when the underreamer will pass into and

through the casing.

E1 1t 18 desired to remove a bit for sharp-
ening or for any other purpose, the bits are
first drawn down to the position shown in
i1g. 2 and a vod is then passed through the
eye 10* of the bit-bDleck D to held the latter
aown and the spring C extended, after
which either or both of the bits may be
reaciilly removed from the stock A DLy re-
versing the several movements of the bits
noted m the foregoing description of the
manner of assembling the elements of the
nnderreamer. |

in withdrawing the underreamer from the
well, the tool is lifted until the engagement
of the outer surfaces of the bits with the
lower end of the casing arrests the upward
movement of said bits, while the upward
movement o1 the stock A continues. This
causes the spring € to be put in tension,
which permits the distance block D to ascend
until 1t 18 opposite the recesses 8 in the inner
faces of the shanks, whereupon the bits B. B
collapse and asswume the position shown in
H1g. 2. This permits the bits to enfer and
pass through the casing.

Having thus described my invention, what

I claim and desire to secure by Letter PPat-
ent 1s:

1. In an underreamer, the combination of
a mandrel or steck having bit-slots the lat-
eral walls of which are provided with ways

the outer walls of said ways meeting at an

obtuse angle, and sliding reamer bits each
provided with laterally projecting ribs said
ribs having a cross section conforming to
that of the ways in the walls of the bit
stock.

2. 1n an underreamer, the combination of
a mandrel or stock shich is slotted trans-
versely to form communicating bit slots
having their lateral walls provided with
ways, reamer bits movable on the stock,
each of said bits having laterally projecting
ribs movable in the ways of its bit slot and
having a solid tang formed with an in-
wardly projecting overhang whereby it is

supported by a bit block, a bit block slidable

in the slot of the mandrel intermediate of
the reamer bits, the area of the under surface
of said bit block being approximately that
of the cross-section of that portion of the
slet which is intermediate of the reamer
bits, and means on the bit stock for main-
taining the reamer bits in expanded posi-
tion. |

3. In an underreamer, the combination of
a mandrel or stock having a bit-slot, reamer
bits and a bit-block slidable in the said bit-
slot, the reamer-bits having overhangs which
engage the bit-block, and the bit-block hav-
ing a stem provided with a collar which pro-
jects over the overhangs of the reamer-bits.

4. In an underreamer, the combination of
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a mandrel or stock which is slotted trans-
versely to form communicating bit slots
having their lateral walls provided with
ways, a distance block at the lower end of
the mandrel for maintaining the reamer
bits in expanded position, sard distance block
having its upper surtface inclined, reamer
bits movable on the stock, each of said bits
having laterally projecting ribs movable 1n
the ways of its bit slot and having a solid

tang formed with an inwardly projecting

overhang whereby it i1s supported by a bit
block, and a bit block slidable in the slot of
the mandrel intermediate of the reamer bits,
the area of the under surface of said bit
block being approximately that of the cross
section of that portion of the slot intermedi-
ate of the reamer bits.

5. In an underreamer, the combination of
a mandrel or stock which 1s slotted trans-
versely to form communicating bit-slots hav-
ing their lateral walls provided with ways,

a distance block at the lower end of the !

mandrel for maintaining the reamer bits in
expanded position, said distance block hav-
ing its upper surface inclined and lateral
surfaces which converge from above down-
ward, reamer-bits movable on the stock each
of said bits having laterally projecting ribs
movable in the ways of 1ts bit slot and hav-

ing a solid tang formed with an mwardly

projecting overhang whereby it 1s supported

by a bit block, and a bit block slidable i

the slot of the mandrel mmtermediate of the
reamer-bits, the area of the under surface of

said bit-block being approximately that ot
the cross section of that portion of the slot
which is intermediate of the reamer bits. |

6. In an underreamer, the combination of
a mandrel or bit stock having a bore, bit-

982,059 .

slots, and lateral abutments formed by said

bit-siots, a distance block at the lower end
of the mandrel for maintaining the reamer-
bits in operative position, a bit-block or bit
support movable in the slot of the mandrel
above said distance block, and reamer-bits
supported by said bit-block and having on
their upper surfaces which engage the abut-
ments projections which enter the bore of
the stock between said abutments.

7. In an underreamer, the combination oif
a mandrel or stock having a bore, bit-slots
and abutments adjacent to the bore and in
planes at right angles thereto, a distance
block at the lower end of the mandrel which
maintains the reamer-bits in operative posi-
tion, a bit-block or bit-support having a
stem and which is movable in the slot of
the mandrel above the distance block, and
reamer-bits each having on its upper end
an inwardly projecting overhang which en-
oages an abutment on the stock and which
takes over the bit-block and 1s supported
thereby, said overhang having a projection
which enters the bore of the stock.

8. A mandrel or stock for underreamers
said mandrel having a slot which extends
transversely therethrough forming com-
municating bit slots, the lateral walls of the
bit slots provided with ways the outer wallis
of which form an obtuse angle, said ways
adapted to receive ribs of corresponding
cross-section on reamer bits which are adapt-
ed to co-act with the stock.

In testimony whereof 1 aflix my signature,
in presence of two subscribing witnesses.

ALFRED G. HEGGEM.

Witnesses:
Louis . SANDS,
W. W. ANDERSON.
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