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. Be it known “that we, Howarp R. HARDEN—-

BURG snd. FREDRICE. SA(IER citizens of the | to
Umted States, residing at Sagmaw in the]

5 county of Sa(glln&w and State. of. Michig an
have invented: certain new.and.useful -

S -Emvememﬁs in..Well - Reamers; . & ‘1(1 we. do
<. hereby -declare: the follawm% t@ ne_a full):
~ clear, and exact description fwelltmn

stchras will enable others skllled iz the art fo
- which it *appertains to make and .use the
samneé] reference being had to the accompany-
Tving: drawmgg and to the letters of reference

10&1}1011 i +
e T has mthmn relatcs 130 re&mers for use in.
dmllm oil' and other deep wells, and has

for, 11‘39. object the. construction of a reamer
~that will expand when it passes down beyond
20 the end of the well-casing.in order to ream -
the hole out large: elmugh to permit.the’ low-
ermg of the casing ‘and when it is desired to

Adraw out the reamer that it will contact sufﬁ- |

menﬂy to passup through the well-casing. -
2 5 in the 1'1lhng of oil and other dee wells
. ~where there 9re deep strata of sand and. other
~ loose material that will cave,into the hole it
is ciistomary ‘to sink a casing-pipe into the
- hole as fast as the well is drilled, and the drill
30 used i boring the . initial hole of necessity
- must passdown throu%h thecasing, and there-
. fore will not bore a hole.of sufficient diameter..
to permitthe: casing tobelowered. Therefore
it becomes necessary to ream the hole large
below the casing, and it is to accomplish thi
- purpose th&‘i, the present mvenuon 1S de—-
sighed. --
~ "The manner of censtructmw 8 reamer em-
“bodying this invention and the features there-
of are ierem&fter set forth'and explained,

3

40

and illustrated in the accompanymg dmw—

'~ ings, in which— -
figure 1 1s 8 view in ﬂlevatmn of a reamer
: mnsﬁmoted according to this invention with-
in & well-casing, the bits thereof having
- passed below the casing and’ expanded tn
ream the hole larger for the casing. Mig. 2is

o ~alikeviewof thesame with the bits oontracted

by the casing asthe mamer is being with-
50 drawn from the well. Fig. 3 is a vertical sec-
7 tion of the body portion of the reamer with.
- the operative parts removed. Fig. 4is a like.

- section of the same, showing the arr angement
of tha opamtwe p&rts thereon Fig. 5 is &

~marked: there@n formmg pa,rt of thls speclﬁ- *

—

-; plan view of one of the blts showm
manner of connecting the spnng—lmk there- .
6'is a-cross-section of the saIe on -
é,the line 2 #'in Fig. 4. Fig. 7is a plan view of

| the lower end of the reamer, showing’the ar-
- rangement of the bits in the mclmed Ways.

provided with-the usual SCTew =
‘means of which if is secured to the
The body ‘portion A has a collar a? adjacent
.to its upper: end and also another: cof

adjacent to the lower énd thereof.
--dm&l slots at at; ‘having shoulders at their up-
- per-ends ad]acent to the collar a?, are cut in’
‘opposite sides of the body p 01‘1:1011 A, which |
-are of uniform depth from the upper uolla,r a?
- down to an offset or shotlder o in said slots,
i_.fro.m whmh point’ the said slots at gmdually;;
|increase in depth until the wall betweer them
-at the lower end of the hedy portion A isvery
_ The lower end of the body portion A -
| below the collar a* is.faced off on_the sides in
| 'which the slots @* ¢* are.cut, s0 as to be some-
fe—shaped ,and these wedge facesare

thin.

-what we
|.channele
of, ', undercut a5s. shéwp in Fig. 7, and at the
% pomt a® the met&l forming the side walls of
the slots.a*is cut’ away to the full w1dth of
the channels’a® and depth of the slots at, so"
as to form shoulders or offsets a*. thwem or,
in other words, increase the width of the slots
r.| at a* below the shoulders «® to t}u, full width
s | of the undercut of the channels ¢,
per endsof thechannelsa turmlmm In under-
“cut shoulders A’ for,the purpose hereinafter
TInthesides of the slots a* slightly - .
below the offset a® therein are small recesses
‘@, thepurposeol W]uch will be hereinafter eX-
‘p]ame& | 3

~ Within- the under(,ut ‘41(1(,.&, o 0[ the- (Jha,n-'
nels a' a* are placed bits B B, (sec Fig. 5,)
‘which are provided with- lontrltudmal splmu;
‘or ribs & b on: their sides
‘undercut sides @’ of the chamu,lb a’,
per-ends of these -bits B B are beveled oft
preferably to fit the undercut shoulders A’

set forth.

cesses b® cut in their u pper ends,
cesses have contracted openings m their up-
per walls.
.. tha B are then placed spring-links C ¢, hav-
ing enlawul luwu ends ¢ and tlu- upper

.__._?‘ . ,,' _ o -|_,..

-Fig.

the.}'f-.;'
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‘In the construction of a reamer embody— o

' ng th_lS invention the body portion A of the

reamer is of solid métal, the upper end being

out, as at a;“ with the- O,Ldes there-

The up-
A’ in the -collar ¢, and they bave also re-

Within these recesses b I the

é[JlIl a, by
rlll—stem ‘-

lar ¢®
Loncrltu- ;

The up-
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ends thereof uptumed, so as to form shoul-

~ ders C?, (see Fig. 4,) the spring-links lying in

| K,

ik

20

the slots a* with'their upper ends or shoulders
C? below and against the offsets or shoulders
@’ 1n the slots a*. A spiral spring D is then

turned or screwed on over the upper eollar ¢?

(for which purpose a thread A? is ctit afound
the collar a*) down over the body portion A

of the reamer and is then compréssed tntil

the upper end of the spring D is below the

- shoulders C* C? of the spring-liiks C C; wheii,

by means of a small hook or other suitablé in-
strument inserted in the recessés a® besideé the
spring-links C C in the slots ¢, the spring-
hinks C C-are lifted outward in the slots «* un-
til they will clear the offsets or shoulders a°

¢’ 10 sald slots and contact with said spring -

D when the spring D is released, the upper

end thereof contacting with the under side.of

the shoulders C? of the spring-links C, which
forces them and the bits B B, attached to

~their lower ends, upward until the- upper

3o
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the tool-stem of the drilling-rie.

ends of the bits B B_contact with the under-

cut shoulders A’ in the collar a.
"In operation the reamer is secured upon

D is compressed until the bits B B are bélow
the offset or shoulders a® in the bottom of the
channels ¢ in the lower -end of the reamer,
when the bits are pressed toward each other

“and the reamer mserted in the upper end of

the well-casing and lowered down below the
casmng.  When the casing has not heen pre-
viously lowered to the bottom of the last-
reamed portion of the well; the bits of tlas
reamer will expand immediately on leaving
the bottom end of the casing, and as the

reamer 18 lowered the spring D will draw the,

bits B B upward until their upper ends con-
tact with- the shoulders A’ in the collar «?,
where they will stay until the reamer is mised

- upward until the upper ends of the hits B B

45

contact with the lower end of the well-casing,
which forces them downward on the body

portion A as it is ryised upward, the wedged

channels a° ¢% drawing the bits imward until
o

their upper ends are below the shoulders or

The spring

|

—

815,012

offsets a® in the bottoms of the channels a8,
whien the bits B B will pass upward through
the casing. When the casing has been pre- so
vipusly lowered to the bottom 6f the then
reamed portion of the well, it can first be
ratsed sufficiently to give working space for
the reamer to commence work. .

Having thus described this invention so as gs
to eriable others to construct and operate the
same, what is claimed as new and desired to -
bé secured by Letters Patent of the United
States __ iS—"_" , | - '

1. T’he combination in a well-reamer of a 6o
body portion adapted to be secured to a drill-
stem, and pI‘OVi(FEd with longitudinal slots

therein, a collar on the lower portion of said

body portion, shoulders on the lower face of
said collar, inclined ways below said shoul- 65 -
ders, bits operating vertically in said inclined
ways and against said shoulders, a spiral
spring seated upon said collar, mechanism
actuated by said spring to retain said bitsin = *
a normally upward and expanded position. 4o

‘substantially as deseribed.

~ 2. The combination in a well-reamer of a
body portion adapted to be secured to a drill-
stem, and provided with longitiidinal slots:
titerein, a collar adjacent to the lower end 73
tiiercof, undereut shoulders on said collar, in-
clined ways below said shoulders, bits op-
erating vertically in said inclined ways and
agaifist said undereut shoulders, links hav-
g shoulders on their upper ends removably 8o
seedred to said its and resting in said longt-
tudital slots, and a spiral spring, compressed
hetween said collar on the body portion and
the shoulders on said links, operating to re-
tain the bits normally on the upper portion 85
of said melined ways, substantinlly as set
forth. L | I
I'n. testimony whereot we affix our signa-
turesdin presence of two witnesses, -
. HOWARD R, HARDENBURG.
FREDRICK SAGER.,

. Witnesses:

- M. C. S1oan,

~Jonas P. SMITH.
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