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~°  which embodies a minimum number of parts
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- UNITED STATES 1

TR 'GFFECE_ S ‘-

 CHARLES L. MUNSINGER, OF LIMA, OHIO.

 UNDERREAMER.

To all whom it may concern:

~ Be it known that I, .C__-IARLES'L.' Mux-

STNGER, a citizen of the United States, resid-
ing at Lima, in the county of Allen and.

-

State of Ohio; have invented certain new
and useful Improvements in Underreamers,.

cation.

of which the following is 4 specl

" This invention has relation to deep well
tools being designed most especially to pro--
vide a reamer for enlarging -the bore or
opening to facilitate the lowering of the
casing in the process of forming a deep well

and lining the same.

-

" The invention has for its object to provide -
a tool which may be readily passed through
- the casing both when lowering the reamer
into the bore or withdrawing the same there-.
from, the tool being of such structural for-

mation as to admit of the cutters automati-
cally expanding when clearing the Jlower
~ end of the casing and contracting when
~ drawing the tool into the casing preliminary

to removing the same from the well.

yrovision of an under reamer 1or deep wells

- ~ being readily replaced at a nominal cost,
- such tool be
30

ing effective and positive in oper-

ation for the purpose designed.

~ With the foregoingob] ects in view and
~ guch others as result from the peculiar strac-

ture and which may suggest themselves as

B the nature of the struc-tureris- 1._111_(3191‘513'5.3‘0’51 the

 features, details of construction and com-

 binations of parts Which”_hereinafterWill be I > parts 9 and 1U.are a
oTe. | to obtain a relatively snug fit within the T-

" more particularly set forth, illustrated in

40

 view in elevation of an under reamer em--
~ bodying the invention, a portion of the stock:
~ being in section; Fig. 2 is an enlarged view -
of the lower portion of the tool; Fig. 3 1san
 enlarged section ol the parts shown in Iig. P

9 illustrating the relation of the elements.
when the reamer is located 1n the ‘casing;

49

the drawings

claimed.

‘Referring to the drawings, Figure 1 is a

Speci'ﬁcatioii bffI.'e’f‘i:ellfs;Pathent. X

- reference characters.

A further purpose of the invention is the

- Similar or like cutters 8 are located upon. -~
opposite sides of the stock and are pivotally .~
connected at their upper ends thereto so as

© to swing laterally at their lower ends. Hach
of the cutters 8 is formed at its upper-end 90
invention may be said to consist of the novel with a T-head, the same comprising a cen-
T “trally disposed member 9 and a transverse .-
member 10. The parts 9 and 10.are adapted-

~ Patented Jan. 4, 1916.

~ Application filed December 23,1914, Serial No; 878,768.

of the Cross bar to . which. thecasmgrlders .
are pivotally attached; Fig. 8 is a.detail R

perspective view of one of the casing riders.

Corresponding and like parts are referred 60 '
to in the following description and indicated o
in all the views of the drawings by the same -

~ The tool comprises a stockltowhlch the -
‘working parts are attached. This stock may 65 .
be of any length and diameter depending .

upon the particular work for which the tool :

is designed. A bore or opening 2 is formed -

in the stock and extends axially there-

through. The bore is enlarged at its upper 70
end and internally threaded, as indicated at~

- 3, to admit of the tool being coupled to the ~
ordinary rods 4 or like means generally em-
ploved for operating drills and like tools in-

deep wells. - The lower end of the bore 2 1s 75

contracted, as indicated at 4. A shoulder
5 ig formed at the inner end of the con- : '

tracted portion.4 of the bore. T-openings

are formed in opposite sides of the stock at
the lower end thereof, each of such open-sgo =

ings comprising ‘a longitudinal opening 6

and a transverse opening 7. These T-open- .
ings are adapted to receive the upper ends .
“of the cutters, as will be _explained more
fully hereinafter. - . . = e

hereto attached -and finally —opening formed in the stock 1 it being under- 95 =

otood that the transverse member 10 and the.

~ transverse opening 7 are of such relative =~
proportions as to admit of the cutter having
- a limited lateral movement at its lower end... =
When the cutters are in place they are re- 100

tained in position by means of pins 11 which.
ass through transverse openings formed 1n..

“coincident relation in the member 9 and the:

parts of the stock 1 at the sides of the mem-.

g

Fig. 4 is a view of the parts illustrated 1n ber 9. Each of the cutters is formed upon 105 . .
Fig. 3 showing the relation ot the elements its inner face with a longitudinal channel 12 .
which forms a guide for the Jower end of the
: expander to ride 1n, thereby holding the ex- _'
oction of the tool on the line 5—5 of Fig. 35 pander and cutters in a given position. -
" Tie. 6 is a detail perspective of the tool with [ach of the cutters is also formed with aix
55 the several parts separated and disposed in longitudinal slot 13 and this slot at 1ts upper .
g oroup; Fig. T1sa detall perspective view end merges into a recess_exte‘ndmg_;alqng-;the,--. -

o0
- ‘when the cutters and casing- ::ride.rs “have
cleared the casing; Fig. o 18 a ‘horizontal
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- per portion of the rod 19 and is con
- tween the shoulder 5 _
‘normally exerts an upward pressure upon
the expander to force the expanding head

30

39

40

45

o{
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60

65

‘the cross bar 23
are attached. N
"The cross bar 28 is fitted in the opening

29

tions project equally from opposite sides of

outer side of the cutter, such recess taper-
g toward its upper end and vanishing 11t0
the outer side of the cutter. The inner wall

ot this recess is formed with inclined faces
14 and 15, the latter being inclined more

rapidly than the face 14 and disposed adja-
cent the slot 13. The recesses are indicated

at 16 and are designed to receive the upper
~portion of the casing riders when the cut-

ters are expanded.

“The expander 17 consists of a bar which
1s arranged between the cutters 8 and at the

lower end of the stock 1. The eXpanding

“heatl formed at the lower end of the body of

the expander has oppositely inclined face

18 which are adapted to ride upon the inner

faces of the cutters 8 and foree the lower
ends of such cutters apart, as indicated most
clearly in Fig. 4. A rod 19 is attached at
1ts lower end to the upper end of the ex-
pander 17 being preferably threaded there-
to and this rod passes through the contracted

portion 4 of the bore 2 and extends upwardly

into such bore and is threaded at its upner
end to receive a nut 20. A stout expansible
helical spring 21 is mounted upon the un-
ined be-
and the nut 20 and

thereof between the lower ends of the ent-
ters 8. When the exvander 17 is moved

downwardly to carry the expanding head

beyond the lower ends of the cutters 8, the

latter are free to move inward, thereby
~admitting of the tool passing through the
casing either into the well or from the well.

When the expander is moved to cause its ex-

panding head to clear the lower ends of the -

cutters the upper ends of the casing rider
are pressed mmward as indicated most clearly
i 1g. 3 but-when the exvander is moved

upward to bring its expanding head betiveen

the cutters the upper ends of the casing
riders are thrown outward, as indicated
most clearly in Iig. 4. The expander is
formed with a transverse slot 22 to receive

oi the expander and its opposite end por-

the expander and enter the slots 18 of the

cutters 8. A pin 24 secures the cross bar 23
within the opening of the expander. The. .

outer ends of the expander are cut aWway
upon one side,
Iigs. 5 and 7 and the shoulders formed at
the mner ends of the reduced portions com-
prise vertical faces 25 and inclined faces 26.
The cross bar 23 is movable with the ex.

pander and its end portions are adapted to

travel in the slots 18 of the cutters 8.
The casing riders 27 have their lower ends
cut away upon one side, the reduced ends

23 and 27.

most clearly in

1s expanded and the lower ends of the cutber
o are pressed outward by
“head coming between them.

o which the casing riders

as Indicated most clearly in

' 1,168,585 '

overlapping the reduced ends of the cross
bar 23 and being connected thereto by means
of pivot fastenings 28 which pass through
registering openings formed in the over-
lapping reduced end portions of the parts
4he upper ends of the casing
riders ave made rounding or beveled, as in-
dicated at 29, so as to ride upon the lower

end of the casing when pulling upward upon
- the tocl and thereby cause the casing riders

vo ccme tegether and pass within the casing.

LThe lower ends of the casing riders are in-

wardly inclined, as indicated at 30, thereby
enabling the upper ends of the casing riders
10 e pressed together without causing the

lower ends of the casing riders to project to

‘an objectionable distance and thereby pre-

vent the casing riders from passing within
the casing. As shown most clearly n. IFig. 4
the inner lower ends of the casing riders en-
gage the meclined faces 26 of the shoulders
tormed at the inner ends of the reduced por-
tions of the cross bar 283, thereby limiting

‘the outward movement of the casing riders
at their upper ends. '

~When the parts comprising the tool are
assembied they occupy the position shown
. Figs. 3 and 4. When the

tool oceupies a position within the casing the
upper ends of the casing riders 27 are
pressed together and the expander is moved
downward to bring its expanding head be-
yond the lower ends of the cutters 8. When
the teol is In position in the well with the
casing riders below the casing the Spring 2

1

i

S
4.7 - 17

the expanding
The casing is

Imdicated at 81 in Wigs. 3 and 4. When 1t is
cdesired to place the tool within the casimg

preliminary to moving it to a position within

the well below the casing it ig necessary to
rorce the expander downward so as 1o with-

araw the expanding head from hetween the
cutters, thereby admitiing of the lower ends

of such cutters coming together wi ereby the
tool is enabled to be introduced into the
casing. The expander may be held Pro-
jected by passing a binder around the upper
ends of the casing riders and for convenicnce
such rider may consist of a ring which may
be slipped upon the stock and cutiers, A
the tool is pressed downward into the casimng
the binder will become. disengaged from the
tool by engaging the upper end of the CasIng
and may be removed. The red 4 or other
imeans Tor operating the tool may pe coupled
thereto and this rod may comprise sections
which are added in the well nown manner
as the tool 1s lowered. When the casing
riders clear the lower end of the casing &
the spring 21 expands and moves the ex.
pander 17 upward thereby torcing the head
oi the expander between the lower ends of
the cutters 8 which are thereby thrown out-
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ward. - As the expander moves upward the
upper ends of the casing riders are thrown
outward by riding upon the inclined faces
15 and 14 forming the inner walls of the re-
cesses 16. - When: 1t is required to remove the
tool the same is drawn. upward 1nto. the
casing by a pull upon the rod 4 or like oper-
atinig means. - When the upper ends of the

- _casing riders engage the lower end of the
10

casing 31 the expander -is.momentarily re-
“tarded in its upward movement and as the-
stock 1, with -the cutters attached. thereto,
continues to move upward the expander 18
- relatively moved downward thereby: bring-

of the cutters being formed. with a longi-

~ tudinal slot, a longitudinally movable ex-
pander arranged ‘between the , _
having their lower ends 1nchined inwardly
‘and pivotally connected with -the -expander
“and adapted to operate 1n t
“slots of the cutters.. -

en the cutters, riders

. .. ) -
'
. b 0 " .
. . .
' .
- .
1] L] . = -
! . i . .
A -
; -
'
' -
* " .r--l
. : . .

, T 70
he longitudinal -

-4, Tn a tool of the character specified, the
combination of a stock, cutters having.con-~
neéction with the stock and-movable later-
-ally, each of such cutters being fcrmed with
a longitudinal slot and a recess in its outer
side in.communication with the slot, the in-. .
‘ner wall of such recess being inclined and

ing its expander head to a position beyond ‘vanishing at its upper end ‘into the outer 80.
“the lower ends of the cutters. -As the cutters side of the cutter, a longitudinally movable
S move upward the upper ends of the casing expander arranged between the cutters, and
riders 27 gradually move inward by riding riders having their lower ends  pivotally
- upon the inclined faces 14 and when the -connected -with the expander and adapted
upper ends of the casing riders reach the to operate in the longitudinal slots of the

20

20

abript or more rapidly inclined faces 15

they move Inward more quickly and this
oceurs simultaneously with “the projecting *

of the expanding head beyond the lower ends
of the cutters and at this time the rounded or

heveled ends 29 of the casing riders clear the -
lower-end of the casing and enter the same,
as indicated most clearly in Ifig. 3, thereby

admitting of the tool passing through the

30

_35

‘thereon. .

1t 1s to be understood that .t_'he' '.c’lfaﬁvin gs_
illustrate a preferred embodiment of the in-

vention but within the scope of the inven-
tion as claimed various changes in the form,

proportion and minor details of construction

‘may be resorted to when adapting the inven-

casing upon a continued upward pull

5. In a tool of the chara-ctér 'Speéiﬁed, the

85
cutters and having their upper ends adapt- =
ed to operate in the recesses of the cutters |
-and to travel upon ‘the inclined walls of
such recesses. - [ U T
| , 90
combination of a stock, cutters connected
with the stock and movable laterally, each -
- of such cutters being formed with a longi-
tudinal slot and a longitudinally extending.
recess in its outer face in line with the slot,
- the inner wall of such recess being inclined = .
“throughout its length, the lower portion be- .
~ing more rapidly inclined than the upper |
portion and the latter vanishing into the
outer side of the cutter, a longitudinally
movable expander arranged between the

100

cutters, and riders having pivotal connec-

tion to meet certain conditions and require-

_ _ I _ tion with the expander at their lower ends
ments without departing from the nature of |

and adapted to operate in the longitudinal
105

45

50

 the invention as claimed. =~~~ slots and recesses of the cutters, said riders
“ Having thus described the invention, what having their upper ends beveled. .
is claimed as new is:— =~~~ & A tool of the character specified com-
1. A tool of the character set forth com- prising a stock, cutters connected with the
 prising a stock, laterally movable cutters. stock and movable laterally, each of such
sonnected with the stock and formed with —cutters having a longitudinal slot, a longi-
longitudinal slots, an expander arranged tudinally movable expander arranged be-
between the cutters, a cross bar movable tween the cutters, a cross bar mounted upon -
- with the expander and having its end por- the expander and having its end portions -~ =~
tions entering the slots of the cutters and cut away and the shoulders formed at the
riders pivotally connected to the projecting inner ends of the cut away.portions inclined,

80

- 85

ends of the cross bar. =

2. In a tool of the;character Spet:iﬁéd,, the

combination of a stock, cutters connected

with the stock and adapted to be spread by

ters and having a limited longitudinal and
lateral pivotal movement. . S

3. A tool of the character _speciﬁ_e’d: com-
prising a stock, cutters connected with the

stock and adapted to move laterally, each

and riders having their lower ends reduced
‘and pivotally connected to the reduced ends:.

of the cross bar. and having their lower |

ends inwardly inclined and their upper ends

[ongitudinal recesses in their outer sides In

~ line with the longitudinal slots, said recesses
having, their inner walls inclined, a longi- .
tudinally movable expander arranged be-
‘tween the cutters and adapted to engage the

120

a lateral movement, each of the cutters be- beveled. B o
ing formed with a longitudinal slot, a lon- 7. In a tool of the character specified, the
oitudinal movable expander arranged be- - combination of a stock, cutters having piv-
tween the cutters, and riders having piv- otal connection with the stock and formed
otal connection with the said expander and = upon their inner faces with longitudinal
arranged to operate in the slots of the cut- guides and having longitudinal slots and
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guides upon the inner faces of the cutters
and riders having pivotal connection with

the expander and movable longitudinally in

‘the slots and recesses of the cutters and hav-
1ng their upper ends beveled. _

8. In a tool of the character specified, the
combination of a stock, oppositely disposed
cutters pivoted at their upper ends to the
stock, each being formed with a longitudi-

nal slot, a longitudinally movable expander
arranged between the cutters, a cross bar
mounted 1n the expander and having its
outer ends reduced and the
formed at the inner ends of the reduced

portions inclined and riders having their
lower ends reduced and pivotally connected

to the reduced ends of the cross bar, the up-

- per ends of the riders being beveled and the

lower ends of the riders being inwardly
inclined and adapted in one position to en-
gage the inclined shoulders formed at the

shoulders

11,166,535

inner ends of the reduced portions of the

cross bar. '
9. In a tool of the character specified, the

combination of a stock provided in opposite

sides at its lower end with T-shaped open-
mngs, cutters arranged upon opposite sides

~of the stock and having their upper ends of
- T-shape and fitted in the T-openings of the

stock and pivoted to the latter, a longitudi-

nally movable expander arranged between

the cutters and riders pivotally connected
with the expander and having their upper
ends adapted to engage the outer sides of
the cutters. - |

In testimony whereof I affix my signature
I presence of two witnesses.

, ~ CHARLES L. MUNSINGER. [r. 5.
Witnesses: o |
' James W. NErLy,

RaxsrFerp HArris.

Copies of this patent may be obtained for five cents each, by addreséing the “ Commissioner of Patents.
: | Washington, D. C.” | - | -
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