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PETER BOYD, 0F PITTSBURGH, AND AUGUSTUS M. SAUNDERS, OF MOKEESPORT, PENN-' 
SYLVANIE, ASSIGNORS TO THE NATIONAL TUBE COMPANY, OF PITTSBURGH, 
PENNSYLVANIA, A CORPORATION OF NEW JERSEY. 

WELL-SINKING APEARATUS. 

1,]ldL927. Speci?cation of Letters Patent. Patented June a, 19152. 
Application ?led November 17, 1811. Serial No. 660,846. 

To all whom it may/- concern : 
Be it known that we, PETER BOYD and 

AUGUSTUS M. SAUNDERS, both citizens ‘of 
the United States, residing at Pittsburgh 
and McKeesport, respectively, in the county 
of Allegheny and State of Pennsylvania, 
have invented certain new and useful Im 
provements in Well-Sinking Apparatus, of 
which the following is a specification. 
Our invention relates to the means em 

ployed in forming bored wells by what is 
known as the hydraulic rotary system ‘in 
which system the well casing is provided 
with a cutting head or cutting bit on its . 
lower end and is turned or rotated during 
its descent into the well as the depth of the 
opening or hole is increased during the well 
sinking operations. 

Heretofore, with the hydraulic rotary sys 
tem of sinking both shallow and deep wells, 
it has been the universal practice to employ 
a casing which is cylindrical in cross sec 
tion, a cutting head or drill bit which is 
slightly larger than the diameter of the cas 
ing being attached to the lower end of the 
lowermost section of the casing. Water, 
under considerable pressure, is forced into 
the hollow casing through a swivel head de— 
tachably secured so as to be rotatable on the 
upper end of the casing ‘while the casing is 
being turned, and issuing from the lower 
end of the casing is forced upwardly in the 
small annular space between the earth wall 
of the hole and the outer surface of the eas 
ing. The stream of water, in rising between 
the casing and earth wall of the well washes 
or carries all of the loosened‘earth or other 
material dislodged by the cutting head or 
bit, upwardly out of the well to the surface. 
In sinking wells with cylindrical casings 
which are freely movable lengthwise, the 
turning mechanism frictionally engages the 
surfaces of the casing, and the sharp edges 
of the turning mechanism, having a point or 
line contact with the "surface of the casing, 
dig or bite into and cut deep grooves or 
channels in the casing. The casings, when 
grooved or scored in this manner, are weak 
ened to such extent as to frequently split or 

break, which is the cause of frequent delays 
in the well‘psinking operations and a source 
of great expense in removing and replacing 
the damaged sections of the well casing. It 
is also necessary with the cylindrical casing 
used heretofore, to retract the gripping 
mechanism when engaged by the couplings 
connecting the ends of the sections of easing 
on account of the larger diameter of these 
couplings. 
' One object of our invention is to provide 
improved apparatus for forming or sinking 
such Wells having novel means whereby the 
clearance or area of the opening between the 
earth wall and outer surface of the casing 
is increased, the removal of the earth and 
finely divided solids from the hole or open 
ing is facilitated and more readily accom 
plished, while the openings or holes are 
drilled straighter, liability of breakage or 
other damage to the wall casing is prevented 
and overcome and a stronger and more du 
rable construction is provided. 
Another object of our invention is to pro 

vide a well sinking apparatus having novel 
means for rotating the casing bythe use of 
which the casing is positively turned or r0 
tated and splitting or other damage to the 
casing is avoided and overcome, and having 
novel means whereby the casing is rotated 
during the intervals the rotating mechanism 
is in engagement with the connected ends of 
two adjacent sections of the casing, in the 
passage lengthwise of the joints or connected 
ends of the casinglsections through the ro 
tating mechanism. . 
Referring to the accompanying drawings 

forming part of this specification, Figure 1 
is a side elevation of a portion of a drilling 
rig showing hydraulic rotary well sinking 
apparatus constructed and arranged for use 
in drilling wells in accordance with this in 
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vention. Fig. 2 is a planshowing, on an ” 
enlarged scale‘, a detail of the preferred form 
of driving mechanism by which the Well cas 
ing is positively rotated in the well forming 
operations. Fig. 3 is an end elevation of 
the apparatus shown in Fig. 2. Fig. at is a 
detail in sectional elevation of the chuck 
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construction forming? part of the turning 
apparatus shown in igs. 1 to 6. Fig. 5 1s 
a detail plan showing in closed position the 
construction of the hinged jaws forming 
part of the sliding connection between the 
casing and the chuck on the turning mech 
anism. Fig. 6 is a plan showing the appa 
ratus of Fig. 5 in open or disengaged posi 
tion. Fig. 7 is a sectional elevation showing 
a modi?cation in the construction of the 
casing turning mechanism shown in Figs. 
1 to 6, as arranged in accordance w1th our 
invention. Fig. 8 is a plan, the casing being 
in transverse section and Fig. 9 is a side ele 
vation showing a modi?cation in the; con 
struction of the turning apparatus. Fig. 10 
is a similar plan and Fig. 11 is a side eleva 
tion showing a further modi?cation 1n the 
construction and arrangement of the parts 
forming the casing turning. mechanlsm. 
Fig. 12 is a detail longitudinal section show 
ing one form of coupling for the square cas 
ing forming part of this invention. ‘Fig. 13 
is a transverse section through the joint of 
the coupling shown in Fig. 12. Figs. 14 to 
20 are views similar to Fig. 12 showing 
modi?cations in the coupling means em 
ployed, in- connecting together the abutting 
ends of two adjoining casing sections in ac 
cordance with our invention. Figs. 21 to 27 
are transverse sections similar to Fig. 13 
showing further modi?cations in the con 
struction of the joints or coupling means 
illustrated in Figs. 14 to 20, as made in ac 
cordance with our invention. 
In the drawings, referring to Figs. 1, 2 and 

3, 2 designates the base plate of the turning 
mechanism by which the well casing is ro 
tated which is mounted upon suitable tim 
bers forming the sills 3 of a derrick 4. R0 
tatably mounted on the base‘ plate 2 is a bevel 
gear 5 having an annular axially projecting 
extension on one side forming a hub 6 by 
which the gear 5 is rotatably mounted in the 
bearing formed in the base plate 2. This 
extension or, hub 6 is provided at an inter 
mediate point in its length with a peripheral 
recess 7 and the upper end 8 of the projec 
tion is made hexagonalin cross section for a 
purpose described later.‘ The horizontal up 
per surface of the base plate 2 has a circular . 
?ange 9 which projects upwardly to form a 
seat for one race" ring 10 of the ball bearing 
mounted on the base plate 2. A split ?ange 
11 made in halves is bolted together in place 
with the inner surface de?ning the bore of 
this ?ange .11 extending into the peripheral 
recess 7 on the hub 6 and the opposing race 
ring 12 of the ball bearing surrounds the 
projecting hub or extension 6 on the gear 5, 
being maintained inlposition by engagement 
with the split ?ange 11. Balls 13 are mount 
ed in place between the opposing race rings 
10 and 12, as is, shown in Fig. 1- to. form with 
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the race rings an anti-friction or ball bear 
m for the gear 5 in the base plate 2. 

ounted in bearings 14 which are secured 
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in place on thesills 3 of the derrick is a . 
horizontal shaft 15 having on one end a bevel 
pinion 16, the teeth ofv which are in mesh 
with the teeth of the bevel gear 5. The 
outer edge of the gear 5 is arranged to con 
tact with an anti-friction thrust roller 17 
which is permanently mounted in the recess 
for that purposejn the base plate 2 on the 
pin 18 secured to the base plate 2. The op 
posite end of the shaft 15 is connected by any 
desired means to a driving motor (not 
shown) by which the rotating mechanism 
forming part ofthe well sinking apparatus 
is actuated in the well forming operations. 
On the upper end of the hub extension 6 

of the gear-wheel 5 is a chuck 19 which is 
divided axially or lengthwise, the two halves ' 
of which are hinged together by means of 
pins 20, one of these pins having a reduced 
portion 2Oa by which it is secured in the boss 
21 on the top surface of the split ring or 
?ange 11 forming part of the turning mech 
anism. The hinged sections of‘ the chuck 19 
are detachably secured together in operative 
position on the hub 6 of the gear 5 by means 
of an eye bolt 22 pivoted to one section of 
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the chuck. The other section of the chuck ' 
has ?anges 23 forming a slotted opening into 
‘which the opposite end of the eye bolt is lo~ 
cated when holding the meeting edges of the 
chuck sections together. . A cam 24 having a 
handle 24“ by which it is operated is pivoted 
to one end of the eye bolt 22 to afford means 
for quickly securing together and releasing 
the hinged sections of the chuck. 
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The hinged sections of the chuck 19 are _ 
hollow, the upper portion of the opening , ~ 

105v thereon, as shown, being rectangular in cross 
section. The lower portion 19 of the axial 
opening in the chuck, when in closed posi 
tion, is hexagonal in cross section and em 
braces the hexagonal outer end18 of the hub 
or extension 6 on the gear 5 whereby the 
chuck is positively turned or rotated with the 
gear 5 in the operation of the turning mech 
anismr 
Movably secured in the upper portion of 

the axial opening in the chuck are two plates 
forming opposing jaws 25, 25, each having 
a V-shaped recess 26 in one edge thereof. 
The jaws 25 are of such size as to be freely 
movable vertically in the chuck 19 when the 
halves of the chuck are secured together in 
closed position and the opening formed by 
the notches 26 in the opposing edges of the 
jaws 25 is arranged to surround and adapted 
to engage with the surfaces of and rotate the 
square casing 27 when the parts are assem 
bled in operative or casing turning position. 
Eye bolts 25*‘ secured on the jaw plates 25 
and extending through slotted openings in 
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the top end of the chuck 19 are employed in 
lifting the jaw plates from the bottom to the 
top of the opening or recess in WlllCh they 
are loosely mounted as is more fully de 
scribed hereinafter. , 
In the modi?cation shown in Fig. -7 the 

clutch on the top of the rotating gear is 
dispensed with and a hollow sleeve 42 having 
a rectangular opening therein is secured in 
the rectangular axial opening in the hub of 
the gear 5, being held in place by means of 
a cap screw 43._ This construction 1s adapt 
ed for use in cases where the diameter of 
couplings for the square casing is less than 
or does not greatly exceed the short diameter 
of the casing such as for example the cou 

, ping constructions shown by Figs. 15 to 20, 
and-22 to 27. The sleeve 42 is made some 
what greater in length than the length of the 
couplings by which the casing sectlons are 
connected together, so that the lower end of 
the upper section of the casing is operatlvely 
engaged by the surfaces of the recess or open 
ing in the sleeve 12 before the upper end of 
the adjacent section of casing is entirely 
clear of the sleeve. I 
In the modi?ed form of turning mecha 

nism shown in Figs. 8 and 9, anti-friction 
rollers 30 are adjustably secured on hori 
zontally extending rods or shafts 29, these 
shafts being provided with a series of disk 
washers 28 to permit the anti-friction rollers 
30 rotatably mounted thereon to be adjusted 
axially and brought into operative engage 
ment with opposite side walls of the square 
casing 27. Disk guides 31 contact with one 
face of each anti-friction roller 30 to pro 
vide means for guiding and holding the cas 
ing 27 in position while moving downwardly 
during the well forming operation. The 
shafts 29 for the anti-friction rollers 30 are 
mounted in swivel bearings 32 which in turn 
are adjustably mounted’ on the transversely 
extending» screw threaded bars 33, screw 

- threaded nuts 34 having hand wheels 35 
thereon being mounted in the swivel bear 
ings on the opposite ends of the trans 
verse threaded bars 33 to permit of side-, 
wise adjustment beinglmade. The trans 
versely extending threaded bars 33 are piv 
oted intermediate of their ends on pins 33a 
to the upper face “of a bevel gear 37 rota~ 
tably mounted upon the base plate 38, and 
the teeth of a bevel pinion 39 mesh with the 
teeth of and drive the bevel gear 37.‘ A 
horizontally extending drive shaft 40 in 
bearings 41 has the bevel pinion 39 secured 
on one end thereof7 the other end of the 
shaft ‘~10 being connected to a suitable motor 
or other prime mover (not shown). 
In the apparatus shown in Figs. 10 and 

11 a modi?cation of the apparatus shown in 
Figs. 8 and 9 is shown.v The arrangement 
ofthe bevel gears 37 and 39 on the base 

plate 2 is the same as in Figs. 8 and 9, and 
the manner in which the anti-friction rollers 
are mounted on the bevel gear 37 is-similar. 
In this construction _but one anti-friction 
roller 44: is used on each side of the axis of 

' the casing, the periphery of these anti-fric» 
tion rollers each having a V-shaped groove 
or recess 45 therein which engages with two 
adjacent sides of the square casing 27 in 
rotating the casing when the turning mecha 
nism is in operation. As will be seen by 
reference to the drawings the body of the 
pipe or tube sections 27 forming the casing 
is rectangular in cross section with integral 
cylindrical screw threaded. end portions 27‘. 
As shown'in Figs. 12 and 13 and also in 

Figs. 14 and 21, the cylindrical ends 278 are 
thickened by upsetting or by welding a col 

. lar "thereon and a screw threaded coupling 
46 is employed to connect the abutting ends 
of the adjoning casing sections. rI‘he outer 
diameter of the cylindrical end portions 27“ 
is approximately the same as the short 
diameter or width of the rectangular body 
"of the casing. 

In Figs. 15 and 22 the cylindrical end 
portions 27b are reduced in diameter and > 
are screw threaded to receive the couplings 
46, the outside diameter of the couplings be 
ing approximately the same as the short 
diameter or width of the body of the casing 
sections. . 

In Figs. 16 and 23 a construction is shown 
in which a nipple 4.7 is employed to con 
nect the abutting cylindrical end portions 
27c of adjoining casing sections and in Figs. 
17 and 2d the connecting nipple 47 is the 
same, the outer surface of the ends 27 ° of the 
casing sections being rectangular in cross 
section, so that the cross section of the eas 
ing sections is rectangular for their entire 
length. 
As shown in Figs. .18 and 25 the ends 27e, 

27f of the casing sections are cylindrical and 
one end 27f of each section is reduced in 
diameter and externally threaded. The cy 
lindrical opposite end portion 27e of each 
casing section is provided with internal 
threads to receive the externally threaded 
end of the adjacent section so that the cou 
pling is dispensed with. 
In Figs. 19 and 26 a construction is shown 

which is similar to that of Figs. 18 and 25 
in having one end 27g of the casing sections 
threaded internally and in having the op 
posite end 27h of each section cylindrical 
and reduced in diameter with external 
threads thereon, and differs from that of 
Figs. 18 and 25 in having the outer surface 
of the one internally threaded end 27gv of 
each section rectangular in cross section, in 
stead of being cylindrical. 
In Figs. 20 and '27 the casing sections, 

when connected together are of the same 
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> ‘ through the medium of the eye bolts 25“ the 

’ rectangular cross section throughout. One 

10 

'_ bevel gear 5 is then caused to rotate and. 

15 

end 271 of each sectionis increased in thick 
ness and is provided with internal screw 
threads, the other end of each section hav-_v 
ing a reduced screw threaded portion 273 
adapted to engage the internal screw threads 

. of the adjoining section of the casing. 
In the operation of apparatus constructed 

as shown in Figs. 1 to 6, the chuckis se 
cured in place on the upper end of the bevel 

- gear, with the jaw. plates 25 operatively'en 
gaging the. lower end of‘ the casing. The 

through the chuck and casing engaging jaw 
plates the casing iscaused to rotate, and as 
the‘ casing is rotated it descends and gradu 

' ally enters into the earth as thé well is deep 
- ened by the cutting action of the cutting 

20 
head. When the casing .is rotated, water 
under -_considerable, pressure is forced 
through the casing from the opemng or 
openings in the lower end thereof and is 

25 

3.0 

35 

go 

caused to rise between the outside of the 
casing and the earth wall of the well. As 
‘the Water rises the ?nely divided solids ' 
loosened and broken up by the cutting head 
or drill bit are washed upwardly to the sur 
face and out‘of the well in the usual man 
ner. The corners of the squarev casing act 
as a reamer upon the earth walls of the 
drilled hole or ‘opening during the drilling" 
operation and causes a straighter hole to be 
formed than when cylindrical casings are 
employed. As the upper end of the last 
section of casing to be placed in position 
reaches a point adjacent to the chuck during 
its downward'movement, a new section of 
casing is coupled thereto‘ and after the 
swivel head is connected to its upper end to 
supply water thereto, the turning operation 
is continued. When the adjacent ends of 
two sections of casing approach or reach 
the position in the chuck shown in Figs. 1 
and 6, the chuck is opened into its disen 
gaged'position as shown in Fig. 4 and 

‘ jaw plates 25 mounted inthe chuck are lifted 
to the upper end of the recess in the chuck 

- when the two halves are again closed‘ or 
50 
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moved into- the position shown\in Figs. 1, 
2 and 5, with the jaw plates 25 above the 
casing coupling. connecting the two adjoin 
ing ends of thejcasing sections. The rotat 
ing operation is then continued until the up 
per end of the last coupled section of casingv 
reaches the position shown in Figs. 1 and 6 
and the above described operations are re 
peated. . 

I With the construction shown in Fig. 7_ the 
opening in the sleeve 42 permitsv the cas 

‘ ing to move downwardly lengthwise while 
at all times rotatively engaging with the 
casing sections, and as the couplings‘ also 

‘ pass freely through the sleeve and, the 
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sleeves are made of a length su?icient to en 
gage the connected ends of two casing sec 
tion's, delays in detaching the turning‘mech 
anism from one section and connecting it 
to another section of the casing, are avoided 
and overcome. _ Y 

With the construction shown in- Figs. 8 
and 9, or l0-and 11, the anti-friction-rollers 
are adjusted by means of the hand wheels 
35 on the screw‘ threaded nuts 34 so as to 
bring the anti-friction rollers 30 or 44-. into 
turning engagement with the section of the 
casing 27 then extending between the oppos 
ing anti-friction rollers. The mechanism is 
then rotated through the medium of the 
drive shaft 40 as has been before described. 
As will be seen by reference to Figs. 12 

to 27, the cross section of the coupling mem 
bers is substantially the same as the cross 
section of the square casing and when these 
couplings are engaged by theanti-friction 
rollers on the turning mechanism the anti 
friction rollers ,do not need to be moved 
backward so’ as to become disengaged to such 
extent as to not positively rotate the casing. 

~ The clutch jaws which are detachable 
when employed, may vary in size to suit cas 
ing of different sizes, as will be readily un 
derstood. The anti-friction rollers are ads 
justable on the turning mechanism, and 
when employed are movable toward each 
other to operatively engage, with casings of 
varying sizes. The hollow sleeves of Fig. 7 
are made in various sizes to suit the variety 
of sizes of casings used. 
The advantages of~ our invention will be 

apparent to those skilled in the art. By the 
use of a casing or drillrod which is square 
in cross section the necessity for frictionally 
turning‘ the casing or rods is avoided and 
overcome and the formation of grooves and 
resultant splitting of the casing or drill 
rods is avoided and overcome. The area of 
the ‘opening between the earth" wall of the 
well and the ?at sides of the casing is much 
greater than when a cylindrical casing is 
employed; The corners of the square cas 
ing ream the opening formed by the drill 
bit and causes the'wells to be straighter than 
when drilled with a cylindrical casing. By 
the use of our improved casing turning mech 
anism the turning mechanism has a surface 
contact with the casin instead of a line con 
tact, as heretofore, an the positive rotation 
of the casing and the prevention of slippage 
is made an absolute certainty. ' 
Modi?cations in the construction and ar 

rangement of the parts may be made with 
out departing from our invention as de?ned 
in the claim. ' ' 

We claim :— ' ' r 

‘A well sinking apparatus including a ro 
tary and a chuck, and a combined tubular 
reamer and casingof polygonal cross-see‘ 
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tion, said chuck having angularly-disposed the Walls of the Well during the drilling 10 
straight bearing faces for loosely embracing operation. 
and rotating the casing by engaging a plu- In testimony whereof, We have hereunto 
rality of the plane sides thereof with broad set our hands. ' 
bearings against said sides of the polygonal ‘PETER BOYD. . 
tubular casing, and also permitting endwise AUGUSTUS M. SAUNDERS. 
movement of the polygonal‘ tubular casing ' Witnesses: ' 
through the chuck, the corners of the polyg- ‘ M. K. Cos'mn, 
onal tubular casing operating as a reamer on C. D. TERRY. 


