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~of the United States residing at Menetta in
~ thecountyof Washmwmn Stete of Ohio, have |
invented certain new end useful Imprm e- |

ingis a desorlptmu leferenee being had to
: the accompanying drawings and tothe letters |

I teen degrees to the herlzontal A short dis- 6o
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To all w}’w?n it mcm concern:
Be it known that I, JOHNC f:WAN a cmzen

ments in Underleamels of which the follow-

of reference melked thereon. -
My invention relates to dewces fm ream-

-mﬂ' out or enlarging well-holes, and particu-
1&11} to devices of such char aeter intended
for underreaming—that is, reaming out or

enlar ging the Well hole (11111ed below a casing
in 01de1 to permit the casing to be lowered
farther down; and my mvenblon consists in

the constr uctlon and combination of demees*

~ for this purpose hereinafter described.

20

| plaue at right angles to that on which Fig. 8
is taken. Flﬂ' 5 1s a longitudinal seetlona,l'
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- 12,13, and 14 are detail views of the 1eam--
| mﬂ'-heads, and Fig. 15 is a detail of the pin

40

In the drawmﬂ‘s, Figure 1 is a perepeebwe

view, perbly in section, showing the reaming-

heads held in eont:ected posmon by means

of the removable ring. I'ig. 2 is a corre-

sponding view showmﬂ' the reaming-heads in

expanded position ready for operation. Fig.

3 i1s a longitudinal sectional view of the

reamer- body Tig. 4 is a longitudinal seec-

tional view of the reamer-body, taken on a

view of the same plane as Flﬂ* 4, showing the
actuating-rod and trips in p051t10n | FID‘ 6
18 & eross-sectmnel view showing the ream-

ing-heads in expanded position. Fig. 7isa

detall of the actuating-rod and spring. Fig.

81 IS & cross-section on lme 8 8 of Fig. 1. Fig. |
9 is a detail of the removable ring. Fig. 10

is a detail view of one of the trips. Flcrs 11,

which carries the reaming-heads.

In the drawings, A is the reamer- bedy hav-

ing at its upper end the screw couplmﬂ' or

~pin A’ and having its lower end A® wedge-

45

shaped or Lapewd as shown. Through the
wedge-shaped or tapered portion is f01 med a

slot A% extending from a pointnear the lower

~ end of tlns poxtlon nearly to its upper end.
-_A central bore A* extends from the upper

"'O

the wedge-shaped or tapered portlon A® ways

| ward in both directions through the slot A3

| heads from the pin. The outer faces of the

i well-hole is to be enlarged.. The heads are

! ends. - Theirrear Pmmons are made narrower
| than their faces in order to fit within the

1 A’*’ are cut. These Ways are mede subetan- |
tially dovetailed or wider at their inner ends,
as shown at A% in order to receive and retain -~
corresponding extensions on the sides of the 55 o
reaming-heads C. At the upper ends of the |
Ways A7 ave ar ranged abutments A’ prefer-

ably formed by cutting away the material of
the reamer-body at an angle of about nine-

tance a,bow_ e theseabutmentsradial holes A®at
right angles to the central bore A*are formed. -
At the outer ends of these holes ASare formed
longitudinal recesses A’ Above these re-
cesses is formed the usunal tool-square A, 65

~ In the central bore A* of the reamer-body
is arranged the spring-rod B. The rod ex-
tends above the upper end of the reamer-
body and has a head B’ at its upper end.
Around the rod, between the head B’ and the 70
upper end of the reamer-body, is arranged a
coiled spring B, The lower end of the rod B . '
is also provided with a head B%. This head i
is slotted, as shown, and through it passesa
flat pin B, This pin extends radially-out- 75

and carries at each end a reammﬂ'-heed C,

the reaming-heads being arranged to have
free movement on the pin and the pin being
arranged to be freely movable in the slot in 8o
‘the head B%. The reaming-heads C are pro- |
vided with slots C? in which the ends of the
pin Bf are received. These slots are coun-
tersunk at their outer ends, as shown at C3, to |
receivethe headsof rwets_b‘* which are passed ‘85
through the outer ends of the pin B*and
serve to prevent the removal of the reaming-

reaming-heads are curved, preferably, on the
arc of a circle of the diameter to which the QO

wider at their lower ends than at their upper

ways A’ of the reamer-body and are substan- ¢;
tially dovetailed in cross-section to fit and be
retained by the ways. The upper ends of the
reaming-headsare cut atan angle correspond-

| ing with the facesof the abutments A%, against
end of the reamer-body nearly to the lower .

end of the slof. In the sides or housing of

which they rest when in expanded position, 100
as hereinafter described. The reaming-
| heads are plowded in their outer faces Wlbh
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recesses ct for the insertion of hooks, by which. | the _movement of the trips. Itshould be un-
derstood, however, that the form of the trips

they may:be drawn downward into the.posi-
tion shown in Fig, 1. A

Secured to the upper end c}_f the reamer-

body by its box D? which serews onto the
screw coupling or pin A’, is a spring-case D,
having a central longitudinal bore D' of a di-
ametersufficient to receive the rod.B with its
spring I3
distance sufficient to permit the rod B to pass
freely into it. - The bore D' being closed at
its upper end forms an air-tight chamber,
which in operation will be so far filled with

alr under pressure as to exclude the water

and sediment in which the tool ordinarily

dinary pressures and to expel any water or
sediment which may have entered the cham-

ber under extraordinary pressures as the

reamer is drawn upward. The spring B?,
acting against the head B, forces the rod B,

and with it the pin B* upward until the pin

reaches the upper end of the slot AS. The
pin will carry with it in its movement the
reaming-heads C, and as these heads move
upward they will be caused to move outward
by their engagement with the central wedge
and with the ways A% cut in the housing or
sides of the wedge-shaped or tapered lower
portion A“ of the reamer-body.
of theirupward movement the reaming-heads
will rest with their upper angularends in con-

tact with the angular faces of the abutments
In this position the heads are ready for

A°,
use. By drawing the reaming-heads down-
ward they are caused to travel inward by rea-
son of their engagement with the ways A7 of
the wedge-shaped ortapered portion A%of the
reamer-body. 'The pin B4% and with it the
spring-rod B, will be drawn downward with
the heads until the pin reaches the lower end
of the slot A% Inorder to hold the reaming-
heads in this position, I provide the rod B

with an obstruction, preferably in the form

of a shoulder B° having a beveled upper face
B®. When the reaming-heads are drawn

down as far as possible, this shoulder B’ is
in position to have its beveled face engaged

by the tapered ends E’ of pins E, which are
inserted in the holes A’ above described.
These pins are preferably integral with trips

F, which are preferably narrow strips of

metal fifting the longitudinal recesses AS,

above. described. The angle of the beveled:
face I3° of the shoulder B? and the taper E’ of.

the pins E is such that if the pins are not posi-

tively held against the rod the spring B*will |

cause.the bevel Bf to force the pins outward

sufficiently to permit the shoulder to pass the

ends of the pins. The trips F are preferably
provided on their inner faces with projec-
tions I, which enterrecesses a¢®in the reamer-
body and are provided with slots F?, through
which pass pins ¢”. By means of these pins
and slots the movement of the tripsis guided
and at the same time limited. The projec-
tions F' and.recesses afalso aid in guiding

This bore D’ extends upward a |

‘TIOT.

‘thetoolislowered through the casing.
‘upper ends are preferably inclined and
rounded, as shown, so as to enter the lower
‘end of the casing when the tool is drawn up-
‘ward through the casing.
| ered the reaming-heads, through the action
of the interior walls of the casing holding
‘the trips and pins from outward movement,
and thus holding the spring-rod from up-

‘operation.

I'well drilling tools.

{ may be varied, it being essential only that
the trips be capable when held at the limit
of their inward movement of holding the pins

E with their inner ends against the beveled

-faces of the shoulder B% and thus preventing
the. upward movement of the spring-rod.

In order to insert the tool in the casing of
the well, the reaming-heads will be drawn

downward, as above described, to the limit of

their movement in that direcetion. This will

‘compress the spring B* and bring the shoul-
‘der B3*in position to have its upper face BS

engaged by theinner ends of the pins E. The
pins K are then forced inward by pressure on
the trips I, and the trips and pins are tem-

» porarily held in position by a removable ring
(x, made open at one side, asshown in Fig. 9,
80 that it can be readily slipped into place
and removed at the tool-square formed on
‘the reamer-body. The tool is then lowered
‘into the casing. - The reaming-heads will en-
ter the casing freely and will pass through it
‘without contact with its interior.. The trips
If will enter the casing and will be held from
outward movement by contact with its inte-
- The ring G will not enter the casing;
‘but as the tool enters the ring will be pushed
At the limit |

upward: until it reaches the tool-square, when

it may be readily removed. The trips F are
preferably rounded at their lower ends, so as
to enter the casing readily and: to pass any

slight obstruction which may be met with as
Their

As the tool is low-

ward movement, will be held out of contact

‘with the interior of the easing, thusavoiding

wear on the reaming-heads aud possible in-

jury to the casing. It will be understood
‘that it is essential to the successful introdue-
tion of the reamer into the casing.that the
‘heads be held in this contracted position out
As soon as the
trips pass below the lower end of the casing,
‘which, as will be understood, is elevated a
short distance from the shoulder of the small

of contact with the interior.

hole to be reamed for the purpose of afford-
ing the space necessary for an effective stroke
of the reamer, they will be forced outward

by the action of the bevel B on the ends of
‘the pins E, the shoulder B’ will pass the ends
of the pins, and the reaming-heads through
‘the action of the spring B*will be forced up-
‘ward on the wedge-shaped or tapered portion
“A? until their upper ends rest-against the

abutments A%. They are then in position for

In operation this tool is made a

- part of the usual string of oil and Artesian
As the tool is raised and
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~ allowed to fall, as in the usual opemtion of

~drilling, the lower outer edges of the reaming-

~ heads will strike upon the shoulder left be-
‘low the lower end of the ¢
away, thus enlarging or 1eam1ng0utthe hole
‘already drilled to the size desired.

casing and cut it

- lower end of the portion A®? of the reamer-

10

body below the lower edges of the reaming-

" heads will'enter the hole alread y drilled, and
If, as is

thus serve as a guide for the tool.
often the case, the reaming-heads stick at the

point of impact, the lift of the tool will free

- them by causing them to be drawn inward.

- 35

40

- While it should be understood that suffi-
cient metal is left in the tapered or wedge-
shaped portion A? to give the necessary

strength, the main effect of the impact of the

1eam1un*-heads on the material acted on by |
- them is sustamed by the abutments A?.
20
~ends of the reaming-heads inward and by a
lever action to forece the upper ends of these
- heads outward.
upper ends outward is overcome by forming |

force of the impact tends to drive the lower

This tendency to force the

the abutments A’ angular, as shown. The
strain is thus taken of"f the upper portion of
the ways A",

In withdrawing the reamer as the tool is
drawn upward the lower end of the casing

coming in contact with the trips will foree_

them inward, and as the tool is raised farther
the end of the casing will cause the reaming-
heads to move downwal d on the inclined por-
tion A* until they are earried inward suffi-
ciently to permit of their entrance within the
casing. Asthe toolisraised through the cas-

ing the outer edges of the heads W111 necos-
sarlly be in eontact mth the interior of the

casing. .
The ways Afare open at their lower ends

this construction permitting the 1eam1nﬂ*-

45

ping out in operatmn

‘heads to be readily removed and replaeed

the pin B* preventing the heads from drop-

“The portion of the
wedge or taper in which the ways A7 are

_f01med is made of sufficient thickness to not
only serve as a guide for the tcol, as above

5 described, but to also sustain the wear caused

55

by the mdemse movement of the end of the
tool in operation and the side blows of the

reammmheads, due to 11‘16“‘!11‘111'[188 of the

| _-Ishoulder in hard rock.

It should be undelstood that 1he shoulder

‘B% may be of any preferred form, it being es-

sential only thatit be of sufﬁmenb size to hzwe

the beveled upper face B formed on it.

I prefer to make the reaming-heads i in one

. piece of steel; but it should be understood

6o

‘that they may be made in one or more pieces
and may be made part of steel and part of |
- iron, as found most desirable.

It should also
be understood that I donot desire to be lim-

~ ited to the precise form or precise construec-

tion of the several pa,rts of my device as
‘shown and described, it being obvious that
‘many changes may be made without depart-

T'he

" The

ing from the essentla,l features of my inven-

tlon |

Having thus described my invention, what
I claim, and deswe to secure by Lettels Pat-
ent, 1s-—--—-

3

1. In an undewemmer the combmatlon of

a reamer-body having a tapered or wedge-
shaped portion, a reaming-head arranged to
be movable on said taper ed or wedge- sha,ped
portlon means for automatically moving the
reaming-head to the base or thick end of the
tapered or wedge-shaped portion, and means
arranged to contaet with the interior of the

casing for holding the reaming-head at the

na'rrow end of the tapered or wedge-'shaped
portion duringthe passage of the tool through
the casing; substantmlly as described.

2. In an underreamer, the combination of
a reamer-body having an oblique face formed

‘thereon, an abutment at the upper end of the

oblique face, retaining-waysalongthe oblique

face, a reaming-head arranged to slide on the

oblique face and to stop against the abut-

ment, a spring above said abutment, connec-

tions between the spring and reaming-head
forholdingthe reaming-head against the abut-
ment and means arranged to contact with the
interior of the casing for holding the reaming-

head away from the abutment during the op-

eration of lowering the tool through the cas-

ing; substantially as deseribed.

3. In an underreamer, the combination of
a reamer-body having a tapered or wedge-
shaped portion,retaining-waysalong the faces
of the tapered or wedge-shaped portion, abut-

‘ments at the upper ends of said faces, ream-

ing-heads arranged to be movable on the ta-
pered or wedge-shaped portion, a sSpring ar-

‘ranged to antomatically move the reaming-

heads into contact with said abutments and
meansarranged tocontact with the wallsof the

75

80

9o

IO

105

well-casing for locking the spring against op- -
eration during the passage of the tool through

the casing; substantlally as described.

110

4. In an underreamer, the combination of

‘& reamer-body, having a tapered or wedge-

shaped lower portion, the lower end of which
18 adapted to enter the hole to be reamed or
enlarged, abutments at the upper end of the

.ta,pered or wedge-shaped portion, reaming-

heads movable on the tapered or wedﬂ*en
shaped portion and arranged to stop against
said abutments, yielding means for moving
the reaming-heads to the wider end of the ta~
pered or wedge -shaped portion into contact
with said abutments, means arranged to con-

tact with the interior of the casing for tem-

porarily locking said yielding means against
operation to hold the reaming-heads at the

narrow end of the tapered or Wedﬂ'e shaped
portion, and means for retaining said lock-

ing means in operative position before the

tool is imserted in the well-casing; substan-
tially as described.

5. In an underreamer, the combination of

a reamer-body, having a tapered or wedge-

115
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 rod and with it the 1eam1nn heads, upward -
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shaped lower portion, reaming-heads mov- |

able in ways on said tapered or wedge-shaped
portion, a rod within the reamer-body having
near its lower end a pin extending through a

slot 1n the reamer- body, and carrying “the

reaming-heads, a spring arranged to force the

into expanded position, pins carried by the
reamer-body having their inner ends adapted
to engage a shoulder carried by the rod to
hold the rod from upward movement, and
means for holding the pins in engagement
with the shoulder on the rod dmmcr the pas-
sage of the tool through the well-casing; sub-
stanhmlly as descmbed

6. In an underreamer, the combination of

a reamer-body, having a tapered or wedge-
shaped lower portmn reaming-heads mov-
able 1n ways on said tapered or Wedwe shaped
portion, a rod within the reamer- bodjy having
near 1ts lower end a pin extending through a
slot in the reamer- body, and carryving “the
reaming-heads, a spring arranged to force the

rod and with it the reaming-heads, upward |

into expanded position, pins carried by the
reamer-hody having their inner ends adapted
to engage a shoulder carried by the rod to
hold the rod from upward movement, and
means adapted tocontact with theinterior of
the casing for holding the pins in éngagement

with the shoulderon the rod during the pas-

sage of the tool through the well-casing; sub-
stantially as desecribed.
7. In an underreamer, the combination of

a reamer-body having a tapered or wedge- |

shaped portion provlded with ways, reaming-
heads carried in said ways, a pin eonueetmn‘
the reaming-heads and movable therein, a
lonﬂlmdmal rod having a shoulder theleon

683,352

within the reamer-body, thmugh. which the 4o

pin passes and is freely movable, means for
moving the rod and means engaging the
slloulder on the rod and arranged to contach
with the interior of the casing for preventing
the movement of the rod durmﬂ* the passage

of the tool through the well- -casing; santan-_

tially as desembed

3. In an underreamer, the combination of

a reamer-body having a tapered or wedge-

shaped portion prowded with ways, reaming-
heads carried in said ways having their upper

ends terminating at an obhque angle, and

abutments formed on the reamer- -body above
the ways, having faces arranged at an ob-

lique angle adapted toreceive the upper ends
of the rea,mlnrr-heads and yielding means ar-
ranged above sald reaming-heads for holding

them against said abutments subs‘rantmlly

as desu‘lbed -

9. In an underreamer, the'cembinationf of

a reamer-body having ways formed in its
lower portion, reaming-heads carried in said

ways, having their upper ends terminating at
an oblique angle, and abutments formed on
the reamer-body above the ways having their
faces arranged at an oblique angle adapted

to receive the upper ends of the reaming-

heads whereby the force of the blow. upon the
abutments is directed inward toward the cen-
ter of the reamer-body and yielding means

| for holding the reaming-heads against said
abutments; substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.
JOHN C. SWAN.

Witnesses:
GRAFTON L. McGILL,
A. P. GREELEY.
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