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To Cu27, tufton, it 77 votif CO7 ce.772. 
Be it known that I, JOSEPH L. ADDISON, of 

Quaker City, in the county of Guernsey and 
State of Ohio, have invented a new and use 
ful Improvement in Groove-Cutting Machines 
for Oil or Gas Wells, of which the following 
is a specification. 
This invention relates, generally, to well 

boring machines, and more particularly to an 
improved reaming or groove-cutting appara 
tus, whereby grooves or channels may be cut 
laterally from the main bore of the well. 

Heretofore when oil or gas wells have be 
come “spent’ or exhausted it has been usual 
to renew them or increase their flow by open 
ing fresh fissures, channels, or cavities, and this 
opening has been accomplished by exploding 
a cartridge at the desired point in the well, 
whereby the sides of the Well adjacent to said 
cartridge are blown away and an exit pro 
duced for the product. This method, however, 
has certain disadvantages incident thereto, 
such as the closing of fissures, passages, or 
channels by dirt, rock, &c., being thrown into 
the same by the explosion. 
The object of my invention is to avoid the 

difficulty hereinbefore referred to and pro 
duce a machine which Will bore grooves or 
channels laterally from the main bore of the 
well, thus reaching all encysted cavities O 
passages and maintaining an open exit for 
the product. 
With this object in view my invention con 

sists, essentially, of a cylindrical casing Sup 
orted at any desired point in the well and 

adapted to be revolved on its support, said 
casing carrying a flexible chain provided with 
a cutting-bit at its lower or outer end, which 
chain and bit are adapted to be forced later 
ally outward from the casing, while the same 
is in revolution, thereby cutting a horizontal 
groove or channel around the said casing at 
that point. 
My invention consists, also, in the mechan 

ism employed to revolve the cylinder and pro 
ject the chain laterally, and also in certain 
details of construction and combination of 
parts, all of which will be more fully herein 
after described, and pointed out in the claims. 
In the drawings forming a part of this speci 

fication, and in which the same letters of ref 
erence indicate same parts, Figure 1 is a per 

Spective view of my improved apparatus. 
Fig. 2 is an enlarged vertical section of the 
Same. Fig. 3 is a vertical section in detail of 
the Screw-holder. Fig. 4 is a section on line 
4 4, Fig. 3. Fig. 5 is a section on line 5 5, 
Fig. 3. Fig. G is a detail sectional view of the 
hanger. Fig. 7 is a side view of the same. 
Fig. S is a section on line 88, Fig. 6. 
9 and 10 are detail views of the collar and 
cam-shaped shoulder. Fig. 11 is a vertical 
section of the chain-feeding devices. Fig. 12 
shows the spirally-grooved collar arranged in 
the screw. Fig. 13 is a section of the casing 
and threaded block through which the feed 
shaft turns. Fig. 14 is a section on line 14 
14, Fig. 13. Fig. 15 is a detail view of the 
flexible chain. 

Referring to the drawings, A indicates a 
Well of any particular depth, which has be 
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come spent or exhausted of its oil or gas, 
and wherein is supported my improved groove 
or channel cutting apparatus, which is sup 
ported by the vertical rods B, located at the 
bottom of the Well, a sufficient number of rods 
being employed to hold the boring or chan 
neling appliance adjacent to the portions to 
be grooved. This boring or channeling ap 
paratus consists of a cylindrical casing C, rest 
ing on and revoluble upon the supporting 
rod, said Casing carrying the boring or chan 
neling or cutting devices, the tubular screw 
D for revolving the cylindrical casing and 
operating the boring or channeling devices, 
the holder E to which the screw is attached, 
the drive-rods IF, attached to the holder and 
adapted to reciprocate the same. 
The derrick, Windlass, and engines may be 

of any approved patterns, they forming no 
part of my invention. The holder E is tubul 
lar, as shown, for the greater portion of its 
length, the top being closed and integral with 
one of the drive-rods F. An annular shoul 
der e' is formed upon the inner side of the 
holder near its upper end, and above the said 
shoulder are pivoted the dogs et. The screw 
D is also tubular, and is held at its upper end 
within the holder E by means of the hangers 
G and collar II, said collar surrounding the 
screw at a reduced portion d of the screw, 
the upper end of the Screw resting against 
the shoulder ein the holder. The collar H 
is made in two sections, the opposing ends 
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being secured between the arms h of the 
hanger, as clearly shown. One arm of the 
hanger extends considerably below the others, 
the purpose of which will appear farther on. 
In the inner surface of the holder below the 
shoulder e is cut an annular recess or re 
cesses at one or more places e, and Said re 
cessed portion is provided with a ratchet-face 
e'. Adjacent to the ratchet-facese' the sclew 
D is reduced upon its exterior, and around 
each reduced portion is secured a collar I, 
carrying pawls IX at diametrically-opposite 
points, said pawls being adapted to engage 
the ratchet-faced portions of the holder and 
prevent the screw turning in both directions 
within the holder. The portion of the screw 
below the holder is threaded externally and 
works in the cylindrical casing C, the said 
casing having an internally-threaded upper 
portion, whereby when the screw is forced 
down within the casing by the weight of the 
drive-rods and holder the casing will be re 
volved, the screw being held rigid by means 
of the pawls K and ratchets e', as before de 
scribed. 

ebori anneling a iances are ar The boring or channeling appliances a 
ranged near the lower end of the casing, and 
within the casing and tubular screw is ar 
ranged a vertical shaft L., extending from the 
boring or channeling appliance nearly to the 
top of the holder E, the upper portion of said 
shaft being reduced for a suitable distance at 
l, forming the upper and lower shoulders l' 
and li, the purpose of which will be explained 
hereinafter. The portion of this shaft with 
in the screw D is provided with a series of 
spirally-arranged spurs l, and near the lower 
end of the screw and Within the same is ar 
ranged a spirally-grooved sleeve or collar M, 
through which the said spurs pass as the screw 
is moved upward and downward. The screw 
is recessed to receive this grooved collar, the 
upper face of which is Serrated, as at n, adapt 
ed to be engaged by the pawl n, pivoted to 
the inner side of the screw, said pawl and 
ratchets being SO arranged that when the screw 
descends the grooved collar will be held firm, 
whereby the spurs l upon the shaft L, pass 
ing through said grooved collar, will cause 
the shaft IL to revolve. When the screw is 
moving upward, however, the grooved collar 
M is permitted to turn and the shaft L. re 
mains stationary. The lower end of the shaft 
L is journaled in a block N, located near the 
lower end of the casing, the lower end of said 
shaft having a shoulder formed thereon and 
resting beneath the said block N. A thread 
ed aperture n is formed in the block to one 
side of the shaft L, and in said aperture works 
a threaded feed-shaft O, the lower end of said 
feed-shaft being Swiveled to the upper or in 
ner end of a flexible chain P, said chain be 
ing adapted to be forced out through an aper 

65 
ture P", made in the side of the casing, and 
upon the free or outer end of said chain is 
attached a cutting implement P'. The flexi 
ble chain P is constructed of a series of cen 
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tral links p, each having a transverse tongue 
p' at one end and a transverse groove p' at 
the other end, the shoulders p and p" upon 
the front or upper sides of the tongue, re 
spectively, being cut away in order to per 
mit the chain to bend in an upward or for 
ward direction. The central links are also 
provided with two transverse bores p. Side 
links p", similar in construction to the cen 
tral links, are arranged upon each side of 
the same to break joints with the central 
links, the central and side links being united 
by the transverse bolts p, passing through 
the bores, as clearly shown in the drawings. 
The feed-shaft, O is grooved or serrated lon 

gitudinally, as at O, thus making an axially 
elongated pinion which is adapted to be en 
gaged by a pinion R, secured upon the shaft 
Labove the block, which pinion will be re 
volved as the screw descends, in consequence 
of the spirally-grooved collar and spirally 
arranged spurs upon the shaft I, thereby 
forcing the threaded feed-shaft down through 
the threaded block N and the chain laterally 
out of the casing. The upper portion of the 
cylindrical casing is threaded internally, in 
which the tubular screw works to revolve the 
cylinder, and to carry the threaded block with 
it I employ the rods S, arranged upon oppo 
site interior sides of the casing in the grooves 
c', formed in the sides of the casing, and con 
fined within these grooves by the strips c' 
overlapping said groove, as clearly shown. 
The lower ends of the rods S rest in recesses 
formed in the side faces of the threaded block, 
thus preventing said block from turning in 
dependent of the cylinder. These rods ex 
tend upwardly to within a short distance of 
the top of the casing, and upon the top of 
said casing is secured an annular cap T, hav 
ing an in Wardly-projecting flange t, which is 
formed with two openings t'at diametrically 
opposite points, Said openings being of suffi 
cient size to permit the passage of the rods 
S. Between the openingst' is formed a larger 
opening t'. 
An annular collar T' is confined tetween 

the head of the casing and the cap T, said 
collar T' having a cam-shaped shoulder T', 
which projects through the opening t' in the 
cap, and this collar T is also provided with 
two openings t' of the same size and shape 
as the opening it in the cap T. The cam 
shoulder T' is adapted to be engaged by the 
extended arm of the hanger at certain times, 
whereby the annular collar T' is moved 
around, bringing the openings t' in register 
with the opening t', whereby the rods S can 
be passed upward, and also the threaded 
block when it is desired to draw the chain 
into the casing g, as will be more fully ex 
plained hereinafter. 
A chain-guiding trough V is arranged at 

the bottom of the casing, the upper end of 
said guide being curved downwardly toward 
the opening in the side of the casing, and is 
formed with a groove in which the chain 
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operates. This trough or guide may be made which prevents the holder descending suffi 
in one or two pieces, as desired, and in the 
lower end of the plates or blocks forming 
said trough is formed a bearing v', adapted 
to receive the supporting-journal upon which 
the cylinder revolves. 
A chain-guiding bar W' is secured to the 

under side of the threaded block N and pro 
jects downwardly upon the forward side of 
the flexible chain, the lower end of said bar 
being curved at v° parallel with the curve of 
the chain-trough, whereby the chain is guided 
in its downward and outward movement. 
A chiselW is arranged in the lower part of 

the casing above the drilling apparatus, said 
chisel consisting of a collar or head-piece v, 
which surrounds the shaft L, and a bit or 
tongue W’, which projects downward through 
the threaded block, its lower end resting di 
rectly above the chain P, the purpose of this 
chisel being to cut the chain off in case it is 
desired to hurriedly remove the apparatus 
from the well, and the manner of operating 
this chisel will presently appear. 

In operation a sufficient number of sup 
porting-rods are secured to the bottom of the 
casing and the casing lowered. The boring 
or channeling mechanism is arranged in the 
lower part of the casing, and at its upper end 
the casing is threaded internally and adapted 
to receive the driving-screw, which works in 
the casing, but does not reach the boring or 
channeling mechanism. The upper end of the 
cylindrical casing is provided with the cap 
which confines the annular collar carrying the 
upwardly-projecting shoulder and locks the 
rods S in place, which prevents the threaded 
block from turning. The upperend of the screw 
is secured in the holderby means of the collar H 
and hanger G, the extended arm of the hanger 
being adapted to strike the shoulder of the an 
nular collar and move the Same around until its 
openings register with the openings in the cap 
of casing, which will permit the rods S to be 
withdrawn, lifting the threaded block and 
chain. The upper end of the screw within 
the holder is provided with pawls, which pre 
vent the screw revolving when descending, 
but when it is drawn up the screw turns in 
the casing C and the collar H. 
The boring or channeling mechanism, as 

has been described, consists of the flexible 
chain-feed shaft, threaded block, revoluble 
shaft and gear, guide bar or rod, and guide 
trough. Now when the screw descends the 
grooved collar Mis held rigid within the same 
and the revoluble shaft I, revolved. This 
operates the boring or channeling mechanism, 
as already described, and as the screw de 
scends in the casing and cannot revolve the 
casing must necessarily revolve. As the 
screw ascends all these operations are re 
versed. 
In boring or channeling the upper drive-rod 

works simply in a bearing at the top of the 
well, and upon said rod is secured a collar X, 

ciently to have the hanger-arm strike the 
shoulder on the annular collar. When it is 
desired to withdraw the chain, however, the 
collar X is removed and the arm of the hanger 
will now strike the shoulder, moving the col 
lar around until its apertures register with 
the apertures of the casing-cap. When the 
holder descends the extra distance, the top of 
the rod or shaft L is forced between the dogs 
in the holder, and when the holder is again 
lifted the shoulder l will strike against the 
dogs and the rod will be lifted, and with it 
the threaded block, on account of the shoul 
der on end of shaft I, and as the apertures 
in cap and collar register the rods S can be 
slid upward out through said openings. 
When the threaded block is moved up, the 
feed-shaft is also moved, and consequently 
the chain is drawn in. In case the chain 
cannot be drawn in the lower end of the 
Screw may be used as a hammer to strike 
against the chisel in the casing, thus cutting 
off the chain. The reduced portion of the 
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revoluble shaft between the shoulders landl 
permits the holder and screw to be worked 
on said shaft in order to get the required 
momentum for chiseling. After the chain 
has been withdrawn or cut off the apparatus 
can be drawn up and disconnected in the 
usual manner. 
Having thus described my invention, what I 

claim, and desire to secure by Letters Pat 
ent, is 

1. The combination, with a revoluble cy 
lindrical casing, of a flexible chain arranged 
within the casing and provided with a cut 
ting implement at its free or outer end, a 
feed-shaft connected with the inner end of 
the chain to force the said chain laterally 
outward from the casing substantially as 
shown and described. 

2. The combination, with a revoluble cy 
lindrical casing, of a flexible chain provided 
with a cutting implement, a feed-shaft con 
nected to the flexible chain, and a drive-rod 
for operating the feed-shaft, substantially as 
shown and described. 

3. The combination, with a revoluble cy 
lindrical casing, of a flexible chain, the feed 
shaft connected there with, the drive rod for 
operating the feed-shaft, and the drive-shaft 
for operating the drive-rod, substantially as 
shown and described. - 

4. The combination, with a revoluble cas 
ing, of a flexible chain arranged therein and 
carrying a cutting implement at its free or 
outer end, a threaded feed-shaft connected 
with its upper or inner end, and a threaded 
block through which the threaded feed-shaft 
is fed, substantially as shown and described. 

5. The combination, with a revoluble cas 
ing, of a flexible chain arranged therein and 
carrying a cutting implement at its free or 
outer end, a threaded feed-shaft swiveled to 
the inner or upper end of said chain, a threaded 
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block arranged within the casing and through implement upon its free or Outer ends, sub 
which the feed-shaft is fed, and a revoluble 
shaft adapted to turn and feed the feed-shaft, 
substantially as shown and described. 

6. The combination, With a revoluble cas 
ing, of a flexible chain arranged therein and 
carrying a cutting implement at its free or 
outer end, a threaded feed-shaft swiveled at 
its upper or inner end, said shaft being ser 
rated or grooved longitudinally, a threaded 
block through which the feed-shaft turns, a 
revoluble shaft, and gear connected therewith 
adapted to mesh with the longitudinal serra 
tions or grooves of the feed-shaft and turn 
said shaft, whereby it is fed through the 
threaded block and forces the chain from the 
casing, substantially as shown and described. 

7. The combination, with a revoluble cylin 
drical casing, of a flexible chain arranged 
therein and carrying a cutting implement at 
its free or outer end, a threaded feed-shaft 
swiveled to its upper or inner end, a threaded 
block rigid within the casing and through 
which the feed-shaft turns, a revoluble shaft 
adapted to operate the feed-shaft, and a sup 
port upon which the casing revolves, sub 
stantially as shown and described. 

8. The combination, with a revoluble cas 
ing, of a support upon which said casing re 
volves, a flexible chain arranged within the 
casing, a threaded feed-shaft attached to the 
said chain, a threaded block, and revoluble 
shaft for operating said feed-shaft, and a 
chain-guiding trough or plate arranged in the 
bottom of the casing, substantially as and for 
the purposes described. 

9. The combination, with a revoluble cy 
lindrical casing having an opening in one 
side of the same, of a flexible chain arranged 
within the casing and adapted to be forced 
through the said opening, a threaded feed 
shaft swiveled to the upper end of said chain, 
a threaded block through which said shaft is 
fed, a dependent chain-guiding rod secured 
to the under side of the said block, and a chain 
guiding trough or plate arranged near the 
bottom of the cylinder, substantially as shown 
and described. 

10. The combination, with a revolving cyl 
inder having a hole in one side, of a support 
for said cylinder, a flexible chain arranged 
within the cylinder and carrying a cutting 
implement at its free or outer end, a threaded 
feed-shaft swiveled to the upper or inner end 
of said chain, a threaded block through which 
said feed-shaft turns, a revoluble shaft carry 
ing a gear adapted to mesh with the feed 
shaft and turn the same through the threaded 
block, the dependent chain-guide rod secured 
to the under side of the threaded block, and 
the chain-guiding trough or plate arranged 
in the bottom of the casing, substantially as 
shown and described, 

11. The combination, with the drive-rod, 
of the holder, the screw held therein, the rev 
oluble cylindrical casing, the drive-rod, feed 
shaft, and flexible chain carrying a cutting 

stantially as shown and described. 
12. The flexible chain carrying a cutting 

implement at its free or outer end, said chain 
consisting of a series of central links, each 
link having a transverse groove at one end 
and a transverse tongue at the opposite end, 
the shoulders of the tongues and grooves be 
ing reduced or cut away upon the forward 
or upper side of the links, and each link be 
ing provided with two transverse apertures, 
and a series of side links similar in construc 
tion to the central links, which side links are 
arranged to break joints with the central 
links, and the bolts for connecting the cen 
tral and side links, substantially as shown 
and described. 

13. The combination, with the supporting 
rods, of the revoluble cylindrical casing, 
threaded block, feed-shaft, flexible chain, 
revoluble shaft having spurs thereon and the 
tubular screw working in the casing and re 
volving the same, and a grooved collar car 
ried by the screw, through which the revo 
luble shaft works, substantially as shown and 
described. 

14. The combination, with the revoluble cas 
ing, of the threaded block carrying the drill 
ing appliances, the slide-rods holding the said 
block, the revoluble shaft, the cap for casing 
and annular collar confined thereby, the said 
collar and cap having openings adapted to 
register and permit the passage of the slide 
bars, a shoulder attached to the collar, the 
screw, holder, and hanger, all arranged sub 
stantially as shown and described. 

15. The combination, with the holder hav 
ing the dogs and ratchet-faced recesses, of the 
screw-carrying pawls, the revolubleshaft pass 
ing through the screw and having spirally 
arranged spurs, a grooved collar carried in 
the screw, the revoluble casing in which the 
screw Works, and the threaded block in which 
the revoluble shaft is journaled and to which 
are connected the drilling appliances, sub 
stantially as shown and described. 

16. The combination of the revoluble cas 
ing carrying the flexible chain and apparatus 
for operating the same, the revoluble shaft, a 
chisel carried upon said shaft and resting 
above the chain, the screw adapted to contact 
with said chisel, the holder, and drive-rods, 
all arranged substantially as shown and de 
scribed. 

17. The combination of the drive - rods, 
holder, screw, revoluble shaft, grooved collar 
in the screw, casing having a threaded upper 
portion, cap, and collar, constructed as de 
scribed, the threaded block, feed-shaft, slide 
bars, flexible chain, chain-guide rod, chain 
trough, and Supporting-rods, all arranged and 
adapted to operate as shown and described. 

JOSEPH L ADDISON. 
Witnesses: 

F. S. MISKIMEN, 
T. M. JOHNSON. 
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